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13 51 16 129 42 07 
14 47 8.511 3504 156 43 10 
15 43 8.511 3492 184 44 13 
16 39 80 211 45 16 
17 35 69 238 46 19 
18 31 57 266 48 22 
19 27 45 293 49 26 
20 8.509 2823 8.511 3433 1.22321 2. 8550 5.9729 7.876 
21 19 21 348 51 32 
22 15 8.511 8410 375 52 35 
23 11 8.511 3398 403 53 38 
24 07 86 430 54 41 
25 8.509 2803 74 457 55 44 
26 8.509 2799 62 485 56 47 
27 95 51 512 57 50 
28 91 39 539 58 58 
29 88 27 567 60 57 
30 8.509 2784 8.511 3315 1.22594 2. 3561 5.9760 
31 80 8.511 3303 621 62 63 
32 76 8,511 3291 648 63 66 
33 72 80 676 64 69 
34 68 68 703 65 72 
35 64 56 730 66 75 
36 60 44 757 67 78 
37 56 32 785 68 81 
38 52 20 812 69 85 
39 48 8.511 3209 839 70 88 
40 8.509 2744 8.511 3197 1. 22866 2,3571 5. 9791 7.876 
41 40 85 893 72 94 
42 86 73 921 73 5. 9797 
43 32 61 948 75 5. 9800 
44 28 49 1:22975 76 03 
77 06 
45 24 37 1. 23002 
46 20 25 029 78 10 
47 16 13 057. 79 13 
48 12 8.511 3102 084 80 16 
49 08 8.511 3090 111 81 19 
50 8.509 2704 8.511 3078 1. 23138 2. 3582 5.9822 
51 8.509 2701 66 165 83 25 
52 8.509 2697 54 192 84 28 
53 93 42 220 85 31 
54 89 30 247 86 35 
55 85 18 274 87 38 
56 81 8.511 3006 301 88 41 
57 77 8.511 2995 328 89 44 
58 73 83 355 90 47 
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TABLE 28.— Geodetic position computations—Continued. 


LATITUDE 34°. 


log E 


log F 


7.877 


Lat log A log B log C log D 

X diff. 17— —0.07 diff. 17— —0.20 diff.1"—--0.45. diff. 17— 4-0.02 diff. 17—--0.05 diff. 10'— 4-0.0 
o Lë 

84 00 8. 509 2665 8.511 2959 1. 23409 2.3592 

1 61 47 437 93 

2 57 5 464 94 

3 53 2 491 95 

4 49 8.511 2911 518 96 

05 45 8.511 2899 545 97 

6 41 87 572 98 

7 37 75 599 2.3599 

8 33 63 626 2. 3600 

9 29 51 653 01 

10 8.509 2625 8.511 2840 1. 23680 2. 3602 

11 21 28 707 03 

12 17 16 734 04 

13 13 8.511 : 804 761 05 

14 09 8.511 2792 788 06 


05 
8.509 2601 
8.509 2597 
93 
89 


8.509 2585 
81 


8.509 2505 
8.509 2501 
8.509 2497 
93 
89 


85 
81 
77 
73 
69 


8.509 2465 


8.509 2425 


2500 

48 

35 

23 

8.511 2311 


8.511 2299 
87 


8.511 2239 


815 
842 
869 
896 
923 


. 23950 
.23977 
. 24004 
031 
058 


085 
112 
139 
165 
192 


1.2 219 
246 
273 
300 


327 


354 
381 
408 
434 
461 


1. 24488 
515 
542 
569 
595 


622 
649 
676 
703 
729 


1. 24756 
783 
810 
837 
563 


890 
917 
944 
970 
1. 24997 


1.25024 


5. 9980 
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TABLE 28.— Geodetic position computations—Continued. 


" LATITUDE 359, 


log A log B log C log D log E log F 
diff.1”=—0.07 diff.17——0.20 diff.17=+0.44 diff.17—--0.01 diff. 17— 40.05 diff. 10 — 4-0.0 


Ro 
ergraff - 


0-308 


8. 509 2425 8.511 2239 1. 25024 
21 050 

15 077 

8.511 2203 104 

8.511 2191 131 


78 157 

8.509 2401 66 184 
8.509 2396 54 211 
92 42 237 

88 30 264 


8. 509 2384 8.511 2118 1.25291 
80 8.511 2106 
76 8.511 2094 
72 82 
68 7 


64 57 
60 45 
56 33 
52 21 
48 8.511 2009 


8.509 2344 8.511 1997 
85 


8.511 1900 
8.511 1887 


8.509 2304 8.511 1875 
8.509 2300 q 
8.509 2296 

92 

87 


83 

79 1, 25982 
75 9 1.26009 
71 035 
67 062 


8.509 2263 2 1. 26088 


8.509 2198 
94 
90 
86 


8.509 2182 8.511 1510 


n 
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TABLE 28.— Geodetic position computations—Continued. 


log A 
Lat. aig 17— am diff. 


lo 


LATITUDE 369, 


loi 


log D 


AND FORMULAS. 


lo; 


log F 


σι 


g B g C g E ë 
1/——0.20 diff. 1”= 40.44 difr,17— 0.01 diff.17—--0.05 diff. 107——0.2 


ο ο) 
36 00 8.509 2182 
1 78 
2 74 
3 70 
4 65 
05 61 
6 57 
7 53 
8 49 
9 45 
10 8.509 2141 
11 37 
12 33 
13 29 
14 25 
15 21 
16 16 
17 12 
18 08 
19 04 
20 8.509 2100 
21 8.509 2096 
22 92 
23 88 
24 84 
25 80 
26 75 
27 71 
2 67 
29 63 
30 8. 509 2059 
31 55 
32 51 
33 47 
34 43 
35 39 
36 35 
97 30 
38 26 
39 22 
40 8.509 2018 
41 14 
42 10 


06 
44 8.509 2002 
45 8.509 1998 


46 93 
47 89 
48 85 
49 81 
50 8.509 1977 
51 73 
52 69 
53 65 
54 61 
55 56 
56 52 
57 48 
58 44 
59 40 


60 8.509 1936 


8,511 1510 
8.511 1497 


8.511 1412 
8.511 1399 


8.511 1387 
75 
63 
50 
38 


26 

14 
8.511 1301 
8.511 ES 

7 


8.511 1265 
52 


8.511 1208 
8.511 1191 
79 
66 
54 


8.511 1142 
29 
17 
8.511 1105 
8.511 1092 


80 
68 
56 
43 
31 


8.511 1019 
8.511 1006 
8.511 0994 


8.511 0908 


8.511 0895 
83 


21 
8.511 0809 
8,511 0797 
84 


8.511 0772 


1.27407 
434 
460 
486 
512 


539 
565 
591 
617 
644 


1.27670 
696 
722 
748 
775 


801 
827 
853 
879 
905 


1.27932 


2.3712 
13 
13 
14 
15 


6. 0269 
72 
76 
79 
82 


7.877 


7.877 


7.876 


TABLE 28.— Geodetic position computations—Continued. 


LATITUDE 379, 


GEOGRAPHIC TABLES AND FORMULAS. 


Lat. 


log A 


g g E 
diff.17— 0.07 diff.17— —0.21 difr.17— 40.43 diff.17— --0.01 diff. 17=-+0.06 difr,1 


log B 


log C 


log D 


lo 


log. F 
0/— —0.3 


o 


co 
- 
e 
e 


si AUN 


Hu 
RO 


12 


le 


8.509 1936 


85.09 1903 
85.09 1899 


8.509 1895 


8.509 1812 
08 
04 
8.509 1800 
8.509 1795 


8.509 1771 
66 
62 


04 
8.509 1700 
8.509 1696 
92 


8.509 1687 


oo 
E 
Fi 
m 
e 
-ᾱ 
t2 


8.511 0710 
8.511 0698 
85 
73 
61 


oo 


.511 0648 
36 
23 
8.511 0611 
8.511 0599 


86 
74 
61 
49 
37 


8.511 0524 
12 
8.511 0500 
8.511 0487 
75 


62 
50 
37 
25 
13 


8.511 0400 
8.511 0388 
75 
63 
51 


38 
. 26 
13 
8.511 0301 
8.511 0288 


8.511 0276 


14 
8.511 0201 
8.511 0189 
76 
64 


8.511 0151 
39 
26 
14 
8,511 0102 
8.511 0089 
77 
64 
52 
39 
8.511 0027 


1.28193 
219 
245 
271 
297 


324 
350 


1.28715 
741 
767 
793 
819 


845 
871 
897 
923 
949 


1.28975 
1. 29001 
027 
053 
079 


104 
130 
156 
182 
208 


1, 29234 
260 
286 
312 
338 


364 
390 
416 
442 
468 


1. 29494 
520 
546 
571 
597 


623 
649 
675 
701 
727 


1.29753 


Gi 
59 
I 
- 
t2 


6. 0466 


6. 0499 
6. 0503 
06 
09 
13 


7.876 


7.876 


7.875 
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TABLE .28.— Geodetic position computations—Continued. 


LATITUDE 389. 


log F 


TAL ..log A ..log B ..log C . log D . log E 5 
à diff.17— —0.07 diff.17——0.21 diff.1⁄=+0.43 diff.1/—-r0.01 diff. 17—--0.06 diff. 10'— —0.4 
o + 
38 00 8.509 1687 8.511 0027 1.29753 2.3792 6.0633 7.874 
1 83 14 718 92 36 
2 79 8.511 0002 804 93 40 
3 75 8.510 9989 830 93 43 
4 71 77 856 94 47 
05 67 64 882 95 50 
6 62 52 908 95 53 
7 58 39 934 96 57 
8 54 27 959 97 60 
9 50 14 1.29985 97 63 
10 8.509 1646 8.510 9902 1.30011 2.3798 6.0667 
11 42 8.510 9889 037 2.3799 70 
12 37 77 063 2. 3800 73 
13 33 64 089 00 77 
14 29 52 114 01 80 
15 25 39 140 01 84 
16 21 27 166 02 87 
17 17 14 192 02 90 
18 12 8.510 9802 218 03 94 
19 08 8.510 9789 243 03 6. 0697 
20 8.509 1604 8.510 9777 1.30269 2,3804 6.0701 7.874 
21 8.509 1600 64 295 05 04 
22 8. 509 1596 52 321 05 07 
23 92 39 347 06 11 
24 87 27 372 06 14 
25 83 14 398 07 17 
26 79 8.510 9701 424 08 21 
27 75 8.510 9689 450 08 24 
28 71 77 476 09 28 
29 66 64 501 09 31 
30 8.509 1562 8.510 9652 1. 30527 2.3810 6.0734 
31 58 39 553 11 38 
32 54 27 579 11 41 
33 50 14 604 12 44 
34 46 8.510 9601 630 12 48 
35 41 8,510 9589 656 13 51 
36 37 76 682 14 55 
37 33 64 707 14 58 
38 29 51 733 15 61 
39 25 39 759 15 65 
40 8.509 1521 8. 510,9526 1.30785 2. 3816 6.0768 7.873 
41 16 14 810 16 72 
42 12 8.510 9501 836 17 75 
43 08 8.510 9488 862 18 78 
44 04 76 887 18 82 
45 8.509 1500 63 913 19 85 
46 8.509 1495 51 939 19 89 
47 91 38 965 20 92 
48 87 26 1. 30990 20 95 
49 83 13 1. 31016 21 6.0799 
50 8.509 1479 8.510 9401 1. 31042 2.3822 6. 0802 
51 7 8.510 9388 067 22 06 
52 70 76 093 23 09 
53 66 63 119 23 13 
54 62 50 144 24 16 
55 58 38 170 24 19 
56 53 25 196 25 23 
57 49 13 221 25 26 
58 45 8.510 9300 247 26 30 
59 41 8.510 9287 273 27 33 
60 8.509 1437. 8.510 9275 1.31299 2.3827 6, 0836 7.872 


41623?—16— —17 


TABLE 28.— Geodetic position computations—Continued. 


LATITUDE 399. 


GEOGRAPHIC TABLES AND FORMULAS. 


log A 


log B 


“log C 


log D 


log E 


log F 


Lat. y pjesë ve ps f o "e 
* | diff.1/——0.07 diff.17—— 0.21 diff.1”/=+0.43 diff.17—--0.01 diff.1”=+0.06 diff.10’=—0.5 


eu 
39 00 8.509 1437 
1 33 
2 28 
8 24 
4 20 
05 16 
6 12 
7 07 
8 8,509 1403 
9 8.509 1399 
10 8.509 1395 
11 91 
12 86 
13 82 
14 78 
15 74 
16 70 
17 65 
18 61 
19 57 


21 49 
22 44 
23 40 
24 36 
25 32 
26 28 
27 23 
28 19 
29 15 
30 8,509 1311 
91 07 
32 8.509 1302 
33 8.509 1298 
34 94 
35 90 
36 86 
37 81 
38 77 
39 73 
40 8.509 1269 
41 64 
42 60 
43 56 
44 52 
45 48 
46 43 
47 39 
48 35 
49 31 


50 8.509 1227 


51 22 
52 18 
58 14 
54 10 
55 06 
56 8.509 1201 
57 8.509 1197 
58 93 
59 89 


8.510 9275 
62 
50 
37 


25 


.510 9212 
510 9199 
87 
74 


62 


0o 00 


8.510 9149 
36 
24 
8,510 9111 
8.510 9098 


, 510 9023 
. 510 9010 
8.510 8998 
85 
73 


0o 00 


60 
47 
35 
22 
8.510 8909 


8.510 8897 
84 
72 
59 
46 


34 
21 
8.510 8808 
8.510 8796 
83 


8.510 8771 


8.510 8707 
8.510 8695 
82 
69 
57 


8.510 8644 


8.510 8517 


1.31299 
324 
350 
375 
401 


427 
452 
478 
504 
529 


1. 31555 
581 
606 
632 
658 


683 
709 
734 
760 
786 


1.31811 
837 
862 
888 
918 


939 
965 
1. 31990 
1.32016 
041 


1. 32067 
092 
118 
144 
169 


195 
220 
246 
271 
297 


1. 32323 
348 
374 
399 
425 


450 
476 
501 
527 
552 


1.32578 
603 
629 


SESESS FES 


6.0902 


6. 0939 
43 
46 
50 
53 


57 
60 
63 
67 


70 
6. 0974 


7.872 


7.871 


7.870 


7. 869 
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TABLE. 28.—Geodetic position computations—Continued. 


LATITUDE 409, 


Tat log A log B log C log D log E log F 
* | diff. 1⁄/=—0.07 diff. Kee? 21 diff. 17—-r0.42 diff. 17—--0.01 diff.1”=+0.06 diff. 10/07 


o , 

40 00 8.509 1184 8,510 851 1. 32833 2. 3857 6, 1043 7. 869 
1 80 8.510 SCH 858 58 47 
2 76 8.510 8492 884 58 50 
3 ν 72 79 909 58 54 
4 67 67 935 59 57 

05 63 54 960 59 61 
6 59 41 1. 32986 60 64 
7 55 29 1. 33011 60 67 
8 50 16 037 60 71 
9 46 8.510 8403 062 61 74 

10 8.509 1142 8,510 8391 1. 33088 2.3861 6.1078 

1 38 78 113 62 81 

12 34 65 139 62 85 

13 29 58 164 63 88 

14 25 40 189 63 92 

15 21 27 215 64 95 

16 17 15 240 64 6.1099 

17 12 8.510 8302 266 65 6.1102 

18 08 8.510 8289 291 65 06 

19 04 77 317 65 09 

20 8,509 1100 8.510 8264 1. 33342 2. 3866 6.1113 7. 867 

21 8.509 1096 51 368 66 16 

22 91 38 393 67 20 

23 87 26 418 67 p^ 

24 83 13 444 68 27 

25 79 8.510 8200 469 68 30 

26 74 8.510 8188 495 68 34 

27 70 75 520 69 37 

28 66 62 546 69 41 

29 62 50 571 70 44 

30 8.509 1057 8.510 8137 1.33596 2. 3870 6.1148 

31 53 24 622 70 51 

32 49 8.510 8111 647 71 55 

33 45 8.510 8099 673 71 58 

34 41 86 698 72 62 

35 36 73 723 72 65 

36 32 61 749 72 69 

37 28 48 774 73 72 

38 24 35 800 73 76 

39 19 23 825 74 79 

40 8.509 1015 8.510 8010 1. 33850 2.3874 6. 1183 7. 866 

41 11 8.510 7997 876 74 86 

42 07 84 901 75 90 

43 8.509 1002 72 926 75 93 

44 8.509 0998 59 952 76 6.1197 

45 94 46 1.33977 76 6.1200 

46 90 33 1. 34003 76 04 

47 85 21 028 77 07 

48 81 8.510 7908 053 77 11 

49 77 8.510 7895 79 77 15 

50 8.509 0973 8.510 7883 1. 34104 2. 3878 6.1218 

51 68 70 129 78 22 

52 64 57. 155 79 25 

53 60 44 180 79 29 

54 56 32 206 7 32 

55 52 19 231 80 36 

56 47 8,510 7806 256 80 39 

57 43 8.510 7793 282 80 43 

58 39 81 307 81 46 

59 34 68 332 81 50 


60 8.509 0930 8.510 7755 1, 34358 2, 3882 6.1253 7. 864 
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TABLE 28.—Geodetic position computations—Continued. 


LATITUDE 419, 


log A log B log C log D log E log F 
diff.1”=—0.07 diff.17— —0.21 difr.17— 40.42 diff.1”=+0.01 diff.1”=+0.06 diff.10'—— 0.8 


8.509 0930 8.510 7755 1.34358 . 6.1253 
26 42 57 


22 
18 
13 8.510 7704 


09 8.510 7691 
05 79 
.509 0900 66 
. 509 0896 53 
92 40 


.509 0888 8.510 7628 1. 34611 
83 15 636 
79 8.510 7602 662 
75 8.510 7590 687 
71 712 


67 64 
62 51 
58 39 
54 26 
49 13 


8. 509 0845 8.510 7500 
8.510 7488 


24 
8.510 7411 


8.510 7398 
85 


8,510 7373 
60 
47 
34 


22 


8.510 7309 
8.510 7296 
83 
70 
58 


8.510 7245 
32 
19 
8.510 7207 
8.510 7194 


81 
68 
55 
43 
30 


8.510 7117 


8.510 7104 
8.510 7091 


8.510 7002 
8.510 6989 
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TABLE 28.— Geodetic position computations—Continued. 


LATITUDE 429, 


261 


Lat log A log B log C log D log E log F 
P diff. 17— —0.07 diff. 175. ο, 21 diff.1”=+0.42 diff.1”=+0.00 diff.1”=+0.06 diff. 10-0. 9 

o , 

42 00 8.509 0675 8.510 6989 1.35875 2, 3901 6.1467 7.860 
1 71 76 900 01 71 
2 66 64 925 01 7 
3 62 51 951 01 78 
4 58 38 1.35976 02 81 

05 54 25 1. 36001 02 85 
6 49 12 026 02 89 
7 45 8.510 6900 052 03 92 
8 41 8.510 6887 077 03 96 
9 36 74 102 03 6.1499 

10 8.509 0632 8.510 6861 1.36127 2. 3903 6. 1503 

1L 28 48 152 04 07 

12 24 36 178 04 10 

13 19 23 203 04 14 

14 15 8.510 6810 228 04 17 

15 11 8.510 6797 253 05 21 

16 07 84 278 05 25 

17 8.509 0602 72 304 05 28 

18 8.509 0598 59 329 05 32 

19 94 46 354 06 35 

20 8. 509 0590 8.510 6733 1. 36379 2. 3906 6.1539 7.858 

21 85 20 404 06 43 

22 81 8.510 6707 430 06 46 

23 77 8.510 6695 455 07 50 

24 72 82 480 07 54 

25 68 69 505 07 57 

26 64 56 530 07 61 

27 60 43 556 08 64 

?8 55 31 581 08 68 

29 51 18 606 08 72 

30 8.509 0547 8,510 6605 1. 36631 2. 9908 6.1575 

31 43 8.510 6592 656 08 79 

32 38 79 682 09 83 

33 84 66 707 09 86 

34 30 54 732 09 90 

35 25 41 757 09 93 

36 21 28 782 10 6.1597 

37 17 15 808 10 6.1601 

38 13 8.510 6502 833 10 04 

39 08 8.510 6490 858 10 08 

40 8.509 0504 8.510 6477 1.36883 2.3910 6.1612 7.856 

41 8.509 0500 64 908 11 15 

42 8. 509 0496 51 934 11 19 

43 91 38 959 11 22 

44 87 25 1.36984 1 26 

45 83 13 1.37009 12 30 

46 78 8. 510 6400 034 12 33 

47 74 8,510 6387 059 12 37 

48 70 74 085 12 41 

49 66 61 110 12 44 

50 8.509 0461 8.510 6348 1.37135 2.3913 6.1648 

51 57 36 160 13 52 

52 53 23 185 13 55 

58 48 8.510 6310 210 13 59 

54 44 8.510 6297 235 13 63 

55 40 84 261 14 66 

56 36 71 286 14 70 

57 31 59 311 14 73 

58 27 46 336 14 " 77 

59 23 33 361 14 81 

60 8.509 0419 8.510 6220 1. 37386 2.3914 6.1684 7. 854 
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TABLE 28.— Geodetic position computations—Continued. 


LATITUDE 439. 


log A . log B log C log D log E log F 
Lat. diff.17——0.07 diff.17— —0.21 diff. 17— 40.42. diff.1/=+0.00 diff.1”=+0.06 diff. 10'— —1.0 
o * 
|. 43 00 8.509 0419 8.510 6220 1. 37386 2.3914 6. 1684 7.854 
| 1 14 8.510 6207 412 15 88 
| 2 10 8.510 6195 437 15 92 
3 06 82 462 15 95 
4 8. 509 0401 69 487 15 6.1699 
05 8.509 0397 56 512 15 6.1703 
| 6 93 43 587 16 06 
| 7 89 30 563 16 10 
| 8 84 17 588 16 14 
| 9 80 8.510 6105 613 16 17 
| 10 8.509 0376 8.510 6092 1.37638 2.3916 6.1721 
11 71 79 663 16 25 
12 67 66 688 17 28 
13 . 63 53 713 17 32 
14 59 40 739 17 36 
| 15 54 28 764 17 39 
| 16 50 15 789 17 43 
| 17 46 8.510 6002 814 17 47 
18 41 8.510 5989 839 18 50 
19 37 76 864 18 54 
| 20 8.509 0333 8.510 5963 1.37889 2.3918 6. 1758 7. 852 
| 2ἱ 29 50 915 18 61 
| 22 24 38 940 18 65 
| 23 20 25 965 18 69 
24 16 8.510 5912 1.37990 18 72 
25 12 8.510 5899 1. 38015 19 76 
26 07 86 040 19 80 
27 8.509 0303 73 065 19 83 
28 8.509 0299 60 091 19 87 
29 94 48 116 19 91 
30 8.509 0290 8.510 5835 1.38141 2. 9919 6. 1795 
31 86 22 166 20 6. 1798 
32 82 8.510 5809 191 20 6.1802 | 
33 77 8.510 5796 216 20 06 | 
34 73 83 241 2 09 
| 35 69 71 266 20 13 
36 64 58 292 20 17 
37 60 45 317 20 20 
38 56 32 342 20 24 | 
39 52 19 367 21 28 
40 8.509 0247 8.510 5706 1.38392 2.3921 6.1831 7.850 
41 43 8.510 5693 417 21 35 
42 39 81 442 21 39 
43 34 68 467 21 42 
44 30 55 492 21 46 
45 26 42 518 21 50 
46 22 29 543 21 53 
47 17 16 568 22 57 
48 13 8.510 5603 593 22 61 
49 09 8.510 5591 618 22 65 
50 8.509 0204 8.510 5578 1. 38643 2.8922 6. 1868 
51 8.509 0200 65 : 668 22 72 | 
52 8.509 0196 52 693 22 76 | 
53 92 39 719 22 79 
54 87 26 744 22 83 
55 83 13 769 22 87 
56 79 8.510 5501 794 23 91 
57 74 8.510 5488 819 23 94 
| 58 70 75 844 23 6. 1898 
| 59 66 62 869 23 6.1902 
8.509 0162 .510 5449 1.38894 2.3923 6.1905 7.848 
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TABLE 28.— Geodetic position computations—Continued. 


LATITUDE 449, 


263 


Tat … log A log B log C log D log E log F 
d diff. 17— —0.07 diff, 17— —0.21 diff. 17— 40.42 diff.17—-r-0.00 diff. 17—--0.06 diff. 10’ —1.2 
o LA 
44 00 8.509 0162 8.510 5449 1, 38894 2. 3923 6. 1905 7.848 
sh 57 36 919 23 09 
2 53 23 945 23 13 
3 49 8.510 5411 970 23 17 
4 44 8.510 5398 1. 38995 23 20 
05 40 85 1. 39020 23 24 
6 36 72 045 24 28 
7 31 59 070 24 81 
8 27 46 095 24 35 
9 23 33 120 24 39 
10 8.509 0119 8.510 5320 1.39145 2. 8924 6.1943 
11 14 8.510 5307 171 24 46 
12 10 8.510 5295 196 24 50 
13 06 82 221 24 54 
14 8.509 0102 69 246 24 58 
15 8.509 0097 56 271 24 61 
16 93 43 296 24 65 
17 89 30 "321 24 69 
18 84 18 346 24 72 
19 80 8.510 5205 371 25 76 
20 8.509 0076 8,510 5192 1.39396 2, 8925 6. 1980 7.845 
21 d 79 422 25 84 
22 67 66 447 25 87 
23 63 53 472 25 91 
24 59 40 497 25 95 
25 54 28 522 25 6.1999 
26 50 15 547 25 6. 2002 
27 46 8.510 5102 572 25 06 
28 42 8.510 5089 597 2 10 
29 97 76 623 14 
30 8.509 0033 8.510 5063 1.39648 6.2017 
3l 29 50 673 21 
32 24 37 698 25 
33 20 25 723 29 
31 16 8.510 5012 748 32 
35 11 8.510 4999 773 25 36 
36 07 86 798 26 40 
37 8.509 0003 73 823 26 44 
38 8.508 9999 60 848 26 47 
39 94 47 873 26 51 
40 8.508 9990 8.510 4935 1. 39898 2. 3926 6.2055 7. 843 
4l 86 22 924 26 59 
42 81 8.510 4909 949 26 62 
43 77 8.510 4896 974 26 66 
44 7 83 1.39999 26 70 
45 69 70 1.40024 26 74 
46 64 57 049 26 77 
47 60 44 074 26 81 
48 56 32 099 26 85 
49 51 19 124 26 89 
50 8.508 9947 8.510 4806 1.40149 2.3926 6. 2092 
51 43 8.510 4793 174 26 6.2096 
52 39 80 200 26 6. 2100 
53 34 67 225 26 04 
54 30 54 250 26 08 
55 26 41 275 26 11 
56 21 29 300 26 15 
57 17 16 325 26 19 
58 13 8.510 4703 350 26 23 
59 09 8.510 4690 , 375 26 27 
60 8.508 9904 8.510 4677 1. 40400 2. 3926 6. 2130 7.840 
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TABLE 28.— Geodetic position computations—Continued. 


LATITUDE 459, 


log A log B log € log D: log E log F 
Lat. diff.17— —0.07 diff.17— —0.21 diff. 1”=+0.42 diff.17=—+0.00 diff. 1^5 40.06 diff.10'— —1.3 


o + 
45 00 8,508 9904 8.510 4677 1. 40400 2.3926 6. 2130 7.840 
1 8.508 9900 64 425 26 34 ! 
2 8.508 9896 51 450 26 38 
3 91 39 475 26 42 
| 4 87 26 501 26 46 
| 
| 05 83 13 26 26 49 
I 6 78 8.510 4600 551 26 53 
| 7 74 8.510 4587 576 26 57 
| 8 7 74 . 601 26 61 
| 9 66 61 626 26 64 
| 10 8.508 9861 8.510 4548 1.40651 2.3926 6.2168 - | 


1 57 36 676 26 72 : | 
12 53 23 701 26 76 

13 48 8,510 4510 727 26 80 | 
14 44 8.510 4497 752 26 83 | 


15 40 84 777 26 87 | 
16 |. 96 71 802, 26 91 

17 31 59 827 26 95. i 
18 27 46 852 26 6. 2199 

19 23 38 877 26 , 


20 8.508 9818 8.510 4420 1.40902 2. 3926 6. 2206 7. 838 


21 14 8.510 4407 927 26 10 
22 10 8.510 4394 952 26 14 l 
23 06 81 1.40978 26 18 
24 8.508 9801 68 1. 41003 26 21 


25 8.508 9797 56 028 26 25 
26 93 43 053 26 29 
27 88 30 078 26 33 
28 84 17 103 26 37 
29 80 8.510 4304 128 26 40 


30 8.508 9776 8.510 4291 1.41153 2.3926 6.2244 
31 71 7 178 26 48 

20: 26 52 
26 56 
26 60 


32 67 65 
88 63 52 
34 58 40 


35 5 27 279 26 63 
36 50 14 304 25 67 
37 46 - 8.510 4201 329 25 71 
38 41 8,510 4188 354 25 75 
39 37 75 379 25 79 


40 8.508 9733 8.510 4162 1.41404 2.3925 6. 2283 7. 835 

41 28 49 429 25 86 

42 24 37 454 25 90 

43 20 24 479 25 94 

44 16 8.510 4111 505 25 . 2298 | 


o 
hd 

M 
«5 
o6 


45 11 8.510 4098 530 25 6. 2302 
46 07 85 555 25 06 
47 8.508 9703 " 580 25 09 
48 8.508 9698 60 605 25 13 
49 94 47 630 25 17 


50 8.508 9689 8.510 4034 1.41655 2.3925 6. 2321 
51 85 21 680 25 25 
52 81 8.510 4008 705 25 29 
53 77 8,510 3995 731 25 32 
54 72 82 756 24 36 


5.508 9647 8.510 3905 
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TABLE 28.— Geodetic position computations—Continued. 


LATITUDE 469, 


Lat . log A ..logB .. log C .. log D log ΕΙ ΜΕ Tog Ti 
; diff.17— 0.07 αἴπ.1”----0.21 diff.17—-r-0.4z diff.17— —0.00 diff.1”=+0.06 diff. 10/— —1.4 


o + 
46 00 8. 508 9647 8.510 3905 1.41906 2.3924 6.2359 7.832 
! 1 43 8.510 3892 931 24 63 
2 38 79 957 24 67 
3 34 67 1. 41982 24 71 
4 30 54 1.42007 24 7 
05 25 41 032 24 7 
6 21 28 057 23 2 
7 17 15 082 23 86 
| 8 18 8.510 3802 107 23 90 
| 9 08 8.510 3789 132 23 94 
| 10 8.508 9604 8.510 3776 1.42157 2.3923 6.2398 
| 1 8.508 9600 64 183 23 6.2402 
| 12 8.508 9595 51 208 23 06 
13 91 38 233 23 09 
| 14 87 25 258 23 13 
| 15 83 8.510 3712 283 23 17 
16 7 8. 510 3699 308 : 23 21 
| 17 74 86 333 22 25 
18 7 74 358 22 29 
19 65 61 384 22 33 
20 8.508 9561 8.510 3648 1. 42409 2.3922 6.2436 7.830 
21 57 35 434 22 40 
|. 709 53 22 459 22 44 
1 23 48 8.510 3609 484 22 48 
Cé 24 44 8.510 3596 509 22 52 
25 40 84 534 22 56 
26 35 71 559 21 60 
27 31 58 584 21 64 
28 27 45 610 21 67 
29 23 32 635 21 71 
30 8.508 9518 8.510 3519 1.42660 2.3921 6. 2475 
| 31 14 8.510 3506 685 21 79 
| 32 10 8.510 3494 710 21 83 
| 33 05 81 735 21 87 
n 34 8.508 9501 68 760 20 91 
| 35 8.508 9497 55 786 20 95 
36 93 42 811 20 6.2499 
37 88 29 836 20 6. 2502 
| 38 84 17 861 20 06 
| 39 80 8. 510 3404 886 20 10 
| 40 8.508 9475 8.510 3391 1.42911 2.3920 6.2514 7.827 
| al 71 78 936 19 18 
42 67 65 961 19 22 
| 43 63 52 1.42987 19 26 
44 58 39 1.43012 19 30 
' 45 54 27 037 19 34 
46 50 14 062 19 38 
47 45 8.510 3301 087 19 41 
48 41 8.510 3288 112 18 45 
49 37 75 137 18 49 
50 8.508 9433 8.510 3262 1. 43163 2.8918 6. 2553 
51 28 49 188 18 57 
52 24 37 213 18 61 
53 20 24 238 18 65 
i 54 16 8.510 3211 263 18 69 
55 11 8.510 3198 288 17 73 
56 07 85 314 17 77 
57 8.508 9403 72 339 17 81 
58 8.508 9398 60 364 17 84 
59 94 47 389 . 17 88 
60 8.508 9390 8.510 3134 1.43414 2.3917 6. 2592 7.824 


= 
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TABLE 28.— Geodetic posilion computations—Continued. 


LATITUDE 479. 


Lat log A log B log C log D log E log F 
” | diff. 17——0.07 diff.1”=—0.21 diff.1”=+0.42 diff. 17— —0.00 diff.1”=+0.07 diff.10/— —1.6 
o , 
47 00 8.508 9390 8.510 3134 1.43414 2.3917 6. 2592 7.824 
1 | 86 21 439 16 6. 2596 
2 81 8.510 3108 465 16 6. 2600 
3 77 8.510 3095 490 16 04 
4 73 82 515 16 08 
05 68 7 540 16 12 
6 64 57 565 16 16 
7 60 44 590 15 20 
| 8 56 31 615 15 24 
9 51 18 641 15 28 
10 8,508 9347 8.510 3005 1. 43666 2.3915 6. 2632 
u 43 8.510 2993 691 15 35 
12 38 80 716 14 39 
13 34 67 741 14 43 
14 30 54 766 14 4T 
15 26 41 192 14 51 
16 21 28 817 14 55 
17 17 16 842 13 59 
18 13 8.510 2903 867 13 63 
19 09 8.510 2890 892 13 67 
2 8.508 9304 8.510 2877 1. 43917 2.3913 6.2671 7.821 
.21 8.508 9300 64 943 13 75 
22 8.508 9296 51 968 12 79 
| 23 91 39 1.43993 12 83 
| 24 87 26 1.44018 12 87 
25 83 13 043 12 91 
26 79 8.510 2800 069 12 95 
27 74 8,510 2787 094 11 6. 2699 
28 70 74 119 11 6. 2702 
29 66 62 144 11 06 
| 30 8.508 9261 8.510 2749 1, 44169 2.3911 6. 2710 
| 31 57 36 195 11 14 
32 53 23 220 10 18 
| 33 49 8.510 2710 245 10 22 
| 34 44 8.510 2698 270 10 26 
35 40 . 85 295 10 30 
| 36 36 72 321 10 34 
37 32 59 346 09 38 
38 27 46 371 09 42 
39 23 33 396 09 46 
40 8.508 9219 8.510 2621 1. 44421 2.3909 6.2750 7.817 
41 14 8.510 2608 447 08 54 
42 10 8.510 2595 472 08 58 
43 06 82 497 08 62 
44 8.508 9202 69 522 08 66 
45 8.508 9197 57 547 07 70 
46 93 44 573 07 7 
47 89 31 598 07 78 | 
48 84 18 623 07 82 | 
49 80 8.510 2505 648 07 86 | 
50 8.508 9176 8,510 2493 1.44673 2.3906 6.2790 
51 72 80 699 06 94 
52 67 67 724 06 6. 2798 
53 63 54 749 06 6.2802 
54 59 4l 774 05 06 
55 55 28 800 05 10 
56 50 16 825 05 14 
57 46 8.510 2403 850 05 18 
58 42 8,510 2390 875 04 22 
59 38 77 900 04 26 
8.508 9133 8.510 2364 1.44926 
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TABLE 28.— Geodetic position computations— Continued. 


LATITUDE 489. 


TAL log A log B log C log D log E log F 
x diff. V 0. 07 diff. 17——0.21. diff. 1/— 4-0, 42 diff.17——0.00 diff. 17— 0.07 diff. 10.1. 7 
o + 

48 00 8.508 9133 8.510 2364 1. 44926 2.3904 6. 2830 
1 29 52 951 04 34 
2 25 39 1.44976 03 38 
3 20 26 1. 45001 03 42 
4 16 13 027 03 46 
05 12 8.510 2300 052 02 50 
6 08 8.510 2288 077 02 54 
7 8.508 9103 75 102 02 58 
8 8.508 9099 62 128 2 62 
9 95 49 153 01 66 
10 8.508 9091 8.510 2236 1. 45178 2. 3901 6, 2870 
11 86 24 203 01 74 
12 82 8.510 2211 229 01 78 
13 78 8.510 2198 254 00 82 
14 74 85 279 00 86 
15 69 72 304 2. 3900 90 
16 65 60 330 2. 3899 94 
17 61 47 359 99 6. 2898 
18 57 34 380 99 6, 2902 
19 52 21 406 99 06 
20 8.508 9048 8.510 2108 1. 45431 2, 3898 6. 2910 
21 44 8.510 2096 456 98 14 
22 39 83 481 98 18 
23 35 70 507 97 22 
24 3L 57 532 97 26 
25 27 45 557 97 30 
26 22 32 582 97 34 
27 18 19 608 96 38 
28 14 8.510 2006 633 96 42 
29 10 8.510 1993 658 96 46 
30 8.508 9005 8.510 1981 1.45683 2.3895 6. 2950 
31 8.508 9001 68 709 95 54 
32 8.508 8997 55 734 95 58 
33 93 42 759 95 62 
34 88 30 785 94 66 
35 84 17 810 94 70 
36 80 8.510 1904 835 94 74 
87 76 8.510 1891 861 93 78 
38 71 78 886 93 82 
39 67 66 911 93 86 
40 8.508 8963 8.510 1853 1. 45937 2. 3892 6. 2990 
41 59 40 962 92 94 
42 54 27 1. 45987 92 6. 2998 
43 50 15 1. 46012 91 6. 3002 
44 46 8.510 1802 038 91 06 
45 41 8.510 1789 063 91 10 
46 97 76 088 90 15 
47 33 64 114 90 19 
48 29 51 139 90 23 
49 24 38 164 89 27 
50 8.508 8920 8,510 1725 1. 46190 2. 3889 6. 3031 
bl 16 13 215 89 35 
52 12 8.510 1700 240 88 39 
53 08 8.510 1687 266 88 43 
54 8.508 8903 74 291 88 47 
55 8,508 8899 62 87 51 
56 95 49 87 55 
57 90 36 87 59 
58 86 23 86 63 
59 82 8.510 1610 86 67 
60 8.508 8878 8.510 1598 2..3886 6.3071 
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TABLE 28.—Geodetic position computations—Continued. 


LATITUDE 499. 


Lat ..log A . log B .. log C . log D . log E — log F 
ð diff.17— —0.07 diff.1⁄= -0.21 diff. 17— 40.42 diff.1⁄= —0.01 diff. 17— 40.07 diff. 10'— - 1.9 
ο; 2 E 
49 00 8.508 8878 8.510 1598 1.46443 2. 3886 6.3071 7.804 
1 73 85 468 85 75 
2 69 72 494 85 79 
3 65 59 519 85 84 
4 61 47 544 84 88 
05 57 34 570 84 92 
6 52 21 595 84 6. 3096 
7 48 8.510 1508 621 83 6. 3100 
8 44 8.510 1496 646 83 04 
9 39 83 671 83 08 
10 8.508 8835 8.510 1470 1.46696 2. 3882 6.3112 
11 31 58 722 ; 82 16 
12 27 45 747 81 20 
13 23 32 713 81 24 
14 18 19 798 81 28 
15 14 8,510 1407 824 80 32 
16 10 8.510 1394 849 80 37 
17 06 81 874 80 41 
18 8.508 8801 68 899 79 45 
19 8.508 8797 56 925 79 49 
20 8.508 8793 8.510 1343 1.46950 2.3878 6.3153 7.800 
21 89 30 1.46976 78 57 
22 84 17 1.47001 78 61 
28 80 8.510 1305 026 77 65 
24 76 8.510 1292 052 77 69 
25 72 79 077 77 73 
26 67 67 103 76 7 | 
27 63 54 128 76 82 | 
28 59 41 158 75 86 | 
29 55 28 179 75 90 
30 8.508 8750 8.510 1216 1. 47204 2. 3875 6. 3194 
31 46 8.510 1203 230 74 6. 3198 
32 42 8.510 1190 255 74 6, 3202 
33 38 78 281 73 06 
34 33 65 306 73 10 
85 29 52 331 73 15 
36 25 39 357 72 19 
37 21 27 382 72 23 
88 16 14 408 71 27 
39 12 8,510 1101 433 71 31 
40 8.508 8708 8.510 1088 1.47459 2.3871 6. 3235 7.796 
41 04 76 484 70 39 
42 8. 508 8700 63 509 70 43 
43 8.508 8695 50 535 69 47 
44 91 38 560 69 52 
45 87 25 586 69 56 
46 83 12 611 68 60 | 
47 7 8,510 1000 637 68 64 ὶ 
48 7 8.510 0987 662 67 68 I 
49 70 74 688 7 72 | 
50 8.508 8666 8.510 0962 1.47713 2. 3866 6.3276 
51 61 49 738 66 81 
52 57 36 164 66 85 
53 53 23 789 65 89 
54 49 8.510 0911 815 65 93 
55 45 8.510 0898 840 64 6. 3297 
56 40 85 866 64 6. 3301 
57 36 73 891 63 05 
58 32 60 917 63 09 | 
59 28 48 942 63 14 


8.510 0835 1.47968 


8.508 8623 
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TABLE 28.—Geodetic position computations—Continued. 


LATITUDE 509. 


log A log B log C log D log E logF 
Lat. diff.17=—0.07 diff.17=—0.21 diff.1’=+0.43 diffl"——0.01 diff. 1" —--0.07 diff.10’=—2.0 
o + 

50 00 8.508 8623 8.510 0835 1.47968 2. 3862 6.3318 7.792 
1 19 22 1. 47993 62 22 
2 15 8.510 0809 1.48019 61 26 
3 11 8.510 0797 044 61 30 
4 06 84 670 60 34 
05 8.508 8602 71 095 60 39 
6 8.508 8598 59 121 60 43 
7 94 46 146 59 47 
8 90 33 172 59 51 
9 85 21 197 58 55 
10 8.508 8581 8.510 0708 1. 48223 2. 3858 6.3359 
11 77 8.510 0695 248 57 63 
12 73 83 274 57 68 
13 68 70 299 56 - 72 
14 64 57 325 56 76 
15 60 45 350 55 80 
16 56 32 376 55 84 
17 52 19 401 55 88 
18 47 8.510 0607 427 54 93 
19 43 8.510 0594 452 54 6. 3397 

20 8.508 8539 8.510 0581 1. 48478 2. 3853 6.3401 7.788 
21 35 69 504 53 05 
22 30 56 529 52 09 
23 26 43 555 52 14 
24 22 81 580 51 18 
25 18 18 606 51 22 
26 14 5.510 0505 631 50 26 
27 09 8.510 0493 657 50 30 
28 05 80 682 49 34 
29 8.508 8501 67 708 49 39 
30 8.508 8497 8,510 0455 1. 48734 2, 3848 6.3443 
31 93 42 759 48 47 
32 88 29 785 47 51 
33 84 17 810 47 55 
34 80 8,510 0404 836 46 60 
35 76 8.510 0392 861 46 64 
36 71 79 887 45 68 

37 67 66 913 45 7 

38 63 54 938 44 76 
39 59 41 964 44 81 

40 8.508 8455 8 510 0328 1. 48989 2. 3843 6. 3485 7. 784 
41 50 16 1 49015 43 89 
42 46 8 510 0303 041 42 93 
43 42 8.510 0291 066 42 6.3497 
44 38 78 092 41 6. 3502 
45 34 65 117 41 06 
46 29 53 143 40 10 
47 25 40 169 40 14 
48 21 27 194 39 18 
49 17 15 220 39 23 
50 8.508 8413 8.510 0202 1. 49246 2.3838 6.3527 
51 08 8.510 0190 271 38 31 
52 04 77 297 37 35 
53 8. 508 8400 64 322 37 40 
54 8. 508 8396 52 348 36 44 
55 92 39 374 36 48 
56 87 27 399 35 52 
57 83 14 425 35 56 
58 79 8.510 0101 451 34 61 
59 75 8.510 0089 476 34 65 

60 8.508 8371 8.510 0076 1, 49502 2.3833 6.3569 7.780 
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TABLE 28.— Geodetic position computations—Continued. 


LATITUDE 51°. 


GEOGRAPHIC TABLES AND FORMULAS. 


Lat log A log B log € log D log E log F 
ka diff. 17——0,07 diff.1/— —0.21 diff.17— 40.43 diff.17— —0.01 diff. 17— 40.07 diff. 10'——2,2 
ο.” 

51 00 8.508 8371 8.510 0076 1. 49502 2.3833 6.3569 7.780 
1 66 64 528 33 73 
2 62 51 553 2 78 
3 58 38 579 32 82 
4 54 26 605 31 86 

05 50 13 630 31 90 
6 45 8,510 0001 656 30 95 
7 41 8.509 9988 682 29 6. 3599 
8 37 75 707 29 6.3603 
9 33 63 733 28 07 

10 8.508 8329 8.509 9950 1.43759 2.3828 6. 3612 

11 24 38 785 27 16 

12 20 25 810 27 20 

13 16 Penis 836 26 24 

14 12 8. 509 9900 862 26 28 

15 08 8.509 9887 887 25 33 

16 8.508 8303 75 913 25 37 

17 8.508 8299 62 939 24 4l 

18 95 50 965 23 45 

19 91 37 1.49990 23 50 

20 8.508 8287 8.509 9825 1. 50016 2.3822 6. 3654 7.776 

71 82 8.509 9812 042 22 58 

22 78 8.509 9799 067 21 63 

23 74 87 093 21 67 

24 70 74 119 20 71 

25 66 62 145 20 75 

26 62 49 170 19 80 

27 57 37 196 18 84 

28 53 24 222 18 88 

29 49 8.509 9711 248 17 92 

30 8.508 8245 8.509 9699 1. 50273 2. 3817 6.3697 

31 41 86 299 16 6. 3701 

32 36 74 325 16 05 

33 32 61 351 15 10 

34 28 49 376 14 14 

35 24 36 402 14 18 

36 20 24 428 13 22 

37 16 8.509 9611 454 13 27 

38 11 8.509 9599 480 12 31 

39 07 86 505 11 35 

40 8.508 8203 8.509 9574 1. 50531 2.3811 6. 3740 7.772 

41 8.508 8199 61 557 10 44 

42 95 48 583 10 48 

43 90 36 609 09 52 

44 86 23 634 08 57 

45 82 8.509 9511 660 08 61 

46 78 8.509 9498 686 07 65 

47 74 86 712 07 70 

48 70 73 738 06 74 

49 65 61 164 05 78 

50 8.508 8161 8,509 9448 1.50789 2. 3805 6.3782 

51 57 36 815 04 87 

52 53 23 841 04 91 

58 49 8.509 9411 867 03 6.3795 

54 45 8.509 9398 893 02 6. 3800 

55 40 86 919 02 04 

56 36 73 944 01 08 

57 32 61 970 01 13 

58 28 48 1.50996 2.3800 17 

59 24 36 1.51022 2.3799 21 

8.508 8120 8.509 9323 1.51048 2.3799 6.3826 7.767 
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TABLE 28.— Geodetic position computations— Continued. 


LATITUDE 529, 


Lat … log A .. log B .. log C .. log D .. log E __ log F. 
* | diff, 1” =—0.07 diff.1”=—0.21 diff. 1”=+0.43 diff.17— —0.01 diff.1”=+0.07 diff.10’=—2.3 
o Li 
52 00 8.508 8120 8.509 9323 1. 51048 2.3799 6. 3826 7.767 
1 15 8.509 9311 074 98 30 
2 11 8.509 9298 100 97 34 
3 07 86 126 97 39 
4 8.508 8103 73 151 96 43 
05 8,508 8099 61 177 96 47 
6 95 48 203 95 52 
7 90 36 229 94 56 
8 86 23 255 94 60 
9 82 8.509 9211 281 93 65 
10 8.508 8078 8.509 9198 1.51307 2.3792 6. 3869 
11 74 86 333 92 73 
12 70 73 359 91 78 
13 65 61 385 91 82 | 
14 61 48 411 90 86 | 
15 57 36 436 89 91 
16 53 23 462 88 95 
17 49 8.509 9111 488 88 6. 3899 
18 45 8.509 9099 514 87 6. 3904 
19 41 86 540 87 08 
20 8.508 8036 8.509 9074 1.51566 2.3786 6. 3912 7.763 
21 32 61 592 85 17 
22 28 49 618 85 21 
23 24 36 644 84 25 
24 20 24 670 88 30 
25 16 8.509 9011 696 88 34 | 
26 11 8.509 8999 722 82 38 | 
27 07 86 748 81 43 
28 8.508 8003 74 774 81 47 
29 8.508 7999 62 800 80 51 
30 8.508 7995 8.509 8949 1.51826 2.3779 6. 3956 
31 91 37 852 79 60 
32 87 24 878 78 65 
33 82 8.509 8912 904 78 69 
34 78 8,509 8899 930 77 73 
35 74 87 956 76 7 
36 70 74 1.51982 75 82 | 
37 66 62 1.52008 RH 86 | 
38 62 50 034 74 91 | 
39 58 37 060 73 6. 3995 | 
40 8.508 7953 8.509 8825 1. 52086 2.3773 6. 4000 7.758 
41 49 μοι. 112 72 04 
42 45 8.509 8800 138 71 08 
43 41 8.509 8788 164 71 13 
44 37 75 190 3 7 17 
45 88 63 216 69 21 
46 29 50 242 68 26 
47 24 38 268 68 30 
48 20 25 294 67 35 
49 16 13 320 66 39 
50 8.508 7912 8.509 8701 1.52347 2.3706 7.4043 
51 08 8.509 8688 373 65 48 
52 04 76 399 64 52 
53 8.508 7900 63 425 64 57 
54 8.508 7895 51 451 63 61 
55 91 39 477 62 65 
56 87 26 503 61 70 
57 83 14 529 61 74 
58 79 8.509 8602 555 60 79 
59 75 8.509 8589 581 59 83 


60 8.508 7871 8.509 8577 1.52608 2.3759 6. 4088 7.753 


LATITUDE 53°. 
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TABLE 28.— Geodetic position computations—Continued. 


log B 


log C 


log D 


Lat . log A 3 g k d g . log E 3 
E. diff.17— —0.07 diff.17——0.21 diff.1/—--0.44 diff. 17— —0.01 diff. 17— 0.07 diff. 10'— —2.5 


log F 


o , 
| 53 00 | 8.508 7871 
1 67 
M 2 62 
| 3 58 
| 4 54 
05 50 
6 46 
7 42 
8 38 
9 84 
10 8.508 7829 
11 25 
12 21 
13 17 
14 13 
| 15 09 
| | 16 05 
| 17 8.508 7801 
LI 18 8.508 7797 

| | 19 
LI 20 8.508 7788 
| 21 84 
| 22 80 
| 23 76 
Á 24 72 
| | 25 68 
LI 26 64 
| 27 60 
28 55 
29 51 


30 8.508 7747 


54 49 
55 45 
56 41 
57 37 
58 32 
59 28 


8.508 7624 


8.509 8577 
64 
52 


8.509 8206 
8.509 8194 


8.509 8108 
8.509 8095 


8. 509 "e 


23 
8.509 7911 
8.509 7899 
87 
74 
62 
50 


8.509 7838 


1. 52608 


1.52869 
895 
921 
947 
1.52974 


1. 53000 
026 
052 
078 
105 


1.53131 
157 
183 
209 
236 


262 
288 
314 
341 
367 


1.53393 
419 


25 


7.753 


7.748 


7.743 
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TABLE 28.— Geodetic position computations—Continued. 


LATITUDE 549, 


-I 


Lat. .. log A .. log B .. log C . log D … log E ..log F 
M diff. 17— —0.07 diff. 17— —0.20 diff. 1"— 4-0.44 diff. 1⁄=—0.01 diff. 17— +0.08 diff. 10'— —2.6 
1 

o rd 

54 00 8.508 7624 8.509 7838 1.54183 2.3713 6.4355 7.738 
1 20 25 209 12 60 
2 16 13 236 11 64 
3 12 8.509 7801 262 10 69 
4 08 8.509 7789 288 09 73 
05 04 76 315 09 78 
6 8.508 7600 64 341 08 82 
7 8.508 7596 52 368 07 87 
8 92 40 394 06 91 
9 88 27 421 05 6. 4396 
10 8.508 7584 8.509 7715 1.54447 2.3705 6. 4400 
11 79 8.509 7703 474 04 05 
12 75 8.509 7691 500 03 09 
13 "1 78 527 02 14 
14 67 66 553 01 18 
15 63 54 580 00 23 
16 59 42 606 2. 3700 28 
17 55 30 633 2. 3699 32 
18 51 17 659 98 37 
19 47 8.509 7605 686 97 41 
20 8.508 7543 8.509 7593 1.54712 2. 3696 6. 4446 7.738 
21 39 81 739 95 50 
22 |. 35 69 765 94 55 
23 31 56 792 94 59 
24 27 44 818 93 64 
25 22 32 845 92 68 
26 18 20 871 91 73 
27 14 8.509 7508 898 90 78 
28 10 8.509 7495 924 89 82 
29 06 83 951 88 87 
30 8.508 7502 8.509 7471 1.54977 2. 3688 6.4491 
31 8.508 7498 59 1.55004 87 6.4496 
92 94 47 031 86 6. 4500 
33 90 94 057 85 05 
94 86 22 084 84 09 
35 82 8.509 7410 110 83 14 
36 78 8,509 7398 137 82 19 
37 74 86 163 82 23 
38 70 74 190 81 28 
39 66 61 217 80 2 
40 8.508 7462 8,509 7349 1.55243 2.3679 6. 4537 7.728 
41 58 37 270 78 41 
42 53 25 297 77 46 
43 49 13 323 76 51 
44 45 8.509 7301 350 75 55 
45 41 8.509 7289 376 74 60 
46 37 76 403 74 64 
47 33 64 430 73 69 
48 29 52 456 72 74 
49 25 40 483 71 78 
50 8.508 7421 8.509 7228 1.55510 2.3670 6. 4583 
51 17 16 586 69 87 
52 13 8.509 7204 563 68 92 
53 09 8.509 7191 590 67 6.4597 
54 05 79 616 66 6. 4601 
55 8.508 7401 67 643 66 06 
56 8.508 7397 55 670 65 10 
57 93 43 696 64 15 
58 89 31 723 63 20 
59 85 19 750 62 24 
60 8.508 7381 8.509 7107 1.55777 2.3661 6.4629 7.723 


41623*— 16—— 18 


Lat. 


TABLE 28.—Geodetic position computations—Continued. 


A 


LATITUDE 559. 


GEOGRAPHIC TABLES AND FORMULAS. 


log B 


log C 


e 
eme merë 


8.508 7381 


8.508 7300 
8.508 7296 
92 


8.508 7220 


8.508 7180 


8.508 7140 


8.509 7107 
8.509 7095 
82 
70 
58 


46 
34 
22 
8.509 7010 
8.509 6998 


8.509 6986 


8.509 6745 
33 
21 
8.509 6709 
8.509 6696 


8,509 6624 
12 
8.509 6600 
8.509 6588 
76 


8.509 6505 
8.509 6493 
81 
69 
57 


45 
33 
21 
„509 6409 
.509 6397 


509 6385 


o eem 


1.55777 
803 
830 
857 
884 


910 
937 
964 
1. 55991 
1.56017 


1.57120 
147 
174 
201 
229 


256 
288 
310 
337 
364 


1.57391 


loi 


10, 


log gD g E ..logF 
diff.1/——0.07 diff. 1”=—0.20 diff.17— -Ε0.:5 diff.17— —0.02 diff.1’—+0.08 diff. 10'——2.8 


6.4721 
26 
31 
35 
40 


7.723 


7.717 


7.711 


7.706 


= —————————————————— 
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TABLE 28.— Geodetic position computations—Continued. 


LATITUDE 56°. 


275 


Lat . log A … log B log Comp log D .. log E ..logF 
s diff.1"7——0.07 diff.1"7——0.20 diff.1"—-r-0.45 diff.1— —0.02 diff.1 —--0.08 diff. 10/— —3.0 
o , 

56 00 8.508 7140 8.509 6385 1.57391 2. 3603 6.4909 7. 706 
1 36 73 418 02 14 
2 32 61 445 01 18 
3 28 49 472 2. 3600 23 
4 24 37 499 2. 3599 28 

05 20 25 526 98 33 
6 16 13 554 97 37 
7 12 8.509 6301 581 96 42 
8 08 8.509 6289 608 95 47 
9 04 77 635 94 52 

10 8.508 7100 8. 509 6266 1.57662 2.3593 6. 4956 

11 8,508 7096 54 689 92 61 

12 92 42 717 91 66 

13 88 30 744 ~ 90 71 

14 84 18 771 89 75 

15 80 8.509 6206 798 88 80 

16 76 8.509 6194 825 87 85 

17 72 82 852 86 90 

18 69 70 880 85 94 

19 65 58 907 84 6.4999 

20 8.508 7061 8.509 6147 1. 57984 2. 3583 6.5004 7.700 

21 7 85 961 82 09 

22 53 23 1.57989 51 13 

28 49 8.509 6111 1.58016 80 18 

24 45 8.509 6099 043 78 23 

25 41 87 070 7 28 

26 37 75 098 76 32 

27 33 63 125 75 37 

28 29 51 152 74 42 

29 25 40 179 73 47 

30 8.508 7021 8.509 6028 1. 58207 2.3572 6. 5052 

31 17 16 234 71 56 

32 13 8.509 6004 261 70 61 

33 09 8.509 5992 289 69 66 

34 05 80 316 68 71 

35 8.508 7001 68 343 67 75 

36 8.508 6997 57 871 66 80 

37 93 45 398 65 85 

38 89 33 425 64 90 

39 86 21 453 62 95 

40 8.508 6982 8.509 5909 1. 58480 2.3561 6. 5099 7. 694 

41 78 8.509 5897 507 60 6.5104 

42 74 86 535 59 09 

43 70 74 562 58 14 

44 66 62 589 57 19 

45 62 50 617 56 24 

46 58 38 644 55 28 

47 54 27 672 54 33 

48 50 15 699 53 38 

49 46 8 509 5803 726 52 43 

50 8.508 6942 8,509 5791 1.58754 2,3550 6.5148 

51 38 7 781 49 52 

52 34 67 809 48 57 

53 30 56 836 47 62 

54 26 44 864 46 67 

55 23 32 891 45 72 

56 19 20 919 44 77 

57 15 8.509 5709 946 43 81 

58 11 8.509 5697 1.58974 42 86 

59 07 85 1. 59001 41 91 

60 8.508 6903 8.509 5673 1.59028 2. 3539 6.5196 7. 688 


276 
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TABLE 28.— Geodetic position computations—Continued. 


log A 


log B 


LATITUDE 57°. 


log C 


lo; 


ogE 


gD log 
diff.17——0.06 diff.17——0.19 diff.17=+0.46 diff.1/——0.02 diff. 1/—--0.08 diff. 10/——3.2 


logF 


8.508 6903 
8.508 6899 
95 
91 
87 


83 
79 
75 
72 
68 


8.508 6864 
60 


28 


£. 508 6825 
21 
17 
18 
09 


05 
8.508 6801 
8.508 6797 
93 
90 


8.508 6786 
82 
78 
74 
70 


66 
62 
58 
54 
5 


8.508 6747 
43 


8.508 6708 
04 
8.508 6700 
8.508 6696 
92 


89 
85 
81 
77 
73 


8.508 6669 


8.509 5673 
61 


8.509 5603 
8.509 5591 


8.509 5556 


8.509 5509 


8.509 5321 
8.509 5310 
8,509 5298 


8.509 5205 
8.509 5193 


8.509 5088 


ce 
E) 
e 
-- 
- 


8.509 4972 


1. 59857 
885 
912 


1. 59996 
1.60023 
051 
079 
107 


1.60134 
162 
190 
218 
246 


274 
301 
329 
357 
385 


1.60413 
441 
469 
496 
524 


552 
580 
608 
636 
664 


1.60692 


2.3493 
92 
91 
90 
89 


87 
86 


6.5196 
6.5201 
06 
10 
15 


20 
25 
30 
35 
40 


6. 5244 
49 


6. 5293 
6. 5298 
6. 5303 

08 


7. 682 


7.675 


B 


GEOGRAPHIC TABLES AND FORMULAS. 207 


TABLE 28.— Geodetic position computations—Continued. 


LATITUDE 589. 


Lat . log A "Joe B __ log C __log D . log E .. log F 
' diff.17——0.06 diff.17— —0.19 diff. 17— 40.47 diff.1”=—0.02 diff. 17— 0.08 diff. 10/——3.3 
o LA 
8 00 8.508 6669 8. 509 4972 1. 60692 2. 3469 6. 5490 7. 669 
1 65 61 720 68 6.5495 
2 62 49 748 67 6.5500 
3 58 38 776 66 05 
4 54 26 804 64 10 
05 50 14 832 63 15 
6 46 8,509 4903 860 62 20 
7 42 8.509 4891 888 61 25 
8 38 80 916 59 30 
9 35 68 944 58 35 
10 8.508 6631 8.509 4857 1. 60972 2. 3457 6. 5540 
11 27 45 1. 61000 56 45 
12 23 33 028 54 50 
13 19 22 056 53 55 
14 15 8.509 4810 084 52 60 
. 
15 11 8.509 4799 112 51 65 
16 08 87 * 140 49 7 
17 04 76 168 48 75 
18 8.508 6600 64 197 47 80 
19 8.508 6596 53 225 46 5 
20 8.508 6592 8.509 4741 1.61253 2.3444 6. 5590 7.662 
21 88 30 281 43 6.5595 
22 85 18 309 42 6. 5600 
23 81 8.509 4707 337 41 5 
24 77 8.509 4695 365 39 10 
25 73 84 393 38 15 
26 69 72 422 37 20 
27 65 61 450 35 25 
28 62 49 478 34 30 
29 58 38 506 33 35 
30 8.508 6554 8,509 4626 1. 61534 2.3432 6. 5640 
31 50 15 563 30 45 
32 46 8,509 4603 591 29 50 
33 42 8.509 4592 619 28 55 
34 39 80 647 26 60 
35 35 69 675 25 65 
36 31 57 704 24 70 
87 27 46 732 23 75 
38 23 35 760 21 80 
39 20 23 789 20 86 
40 8.508 6516 8.509 4512 1.61817 2.3419 6.5691 7.656 
41 12 8.509 4500 845 17 6. 5696 
42 08 8. 509 4489 873 16 6.5701 
43 04 77 902 15 06 
44 8.508 6500 66 930 14 11 
45 8. 508" 6497 54 958 12 16 
46 93 43 1.61987 11 21 
47 89 32 1, 62015 10 26 
48 85 20 043 08 31 
49 81 8.509 4409 072 07 36 
50 8. 508 6478 8.509 4397 1. 62100 2. 8406 6.5741 
bi 74 86 129 04 46 
52 70 74 157 03 51 
58. 66 63 185 02 56 
54 62 52 214 2.3400 62 
55 59 40 242 2.3399 67 
b6 55 29 271 98 72 
57 51 17 299 96 77 
58 47 8.509 4306 327 95 82 
59 43 8.509 4295 356 94 87 


60 8.508 6440 8.509 4283 1.62384 2.3392 6.5792 7.649 


GEOGRAPHIC TABLES AND FORMULAS. 


TABLE 28.— Geodetic position computations—Continued. | 


LATITUDE 599, | 


TAL . log A __ log Β log C ..logD ..log E . log F 
à diff.17— —0.06 diff.1/— —0.19 diff. 1” =+0.48 diff.17——0.02 diff.1”=+0.09 diff. 10'— —3.5 | 


a ΄ 
| 59 00 8.508 6440 8.509 4283 1.62384 2.3392 6.5792 7.649 
| 1 36 72 413 91 6.5797 , 
| 2 32 61 41 - 90 6. 5802 | 
| 8 28 49 470 88 07 | 
| 4 24 38 498 87 13 
5 21 26 527 86 18 | 
6 17 15 555 84 23 
7 18 8.509 4204 584 83 28 
8 09 8.509 4192 612 82 33 
| 9 05 81 641 80 3 | 
| 10 8.508 6402 8.509 4170 1. 62669 2.5379 6. 5843 
11 8.508 6398 58 698 78 48 
12 94 47 727 76 54 
13 90 36 755 75 59 
| e 14 87 24 784 74 64 
| 15 88 13 812 72 69 
I 16 79 8.509 4102 841 71 74 
| 17 75 8.509 4090 870 69 79 
| 18 71 79 898 68 84 
| 19 68 68 927 67 89 
20 8.508 6364 8.509 4056 1. 62955 2. 3365 6. 5895 7.642 
21 60 45 1.62984 64 6.5900 
22 56 34 1.63013 63 05 
23 53 22 041 61 10 
24 49 11 070 60 15 [ 
25 45 8.509 4000 099 58 20 
26 41 8.509 3989 127 57 26 
27 38 77 156 56 31 
28 34 66 185 54 36 
| 29 30 55 214 53 41 
| : 30 8.508 6326 8.509 3943 1. 63242 2.3351 6.5946 
| 31 23 32 271 50 δι 
| 32 19 21 300 49 57 
33 15 8.509 3910 329 47 62 
Ι 84 11 8.509 3898 357 46 67 
| 
II 35 08 87 386 44 72 
36 04 76 415 43 77 
37 8.508 6300 65 444 42 82 
38 8.508 6296 58 473 40 88 
39 93 42 501 39 93 
40 8.508 6289 8.509 3831 1.63530 2.3337 6.5998 7.635 
41 85 20 559 36 6. 6003 
42 81 8.509 3808 588 85 08 
43 78 8.509 3797 617 33 14 
44 74 86 646 32 19 
45 70 75 674 30 24 
46 66 63 703 29 29 
| 47 63 52 732 28 34 
\| 48 59 41 761 26 40 
| 49 55 30 790 25 45 
| 50 8.508 6251 8.509 3719 1. 63819 2. 3323 6. 6050 
| bl 48 8. 509 3708 848 22 55 
52 44 8.509 3696 871 20 61 
53 40 85 906 19 66 
54 36 7A 935 17 71 
| 55 33 63 964 16 76 
| 56 29 52 1. 63993 15 81 
57 25 40 1. 64022 13 87 
| 58 22 29 051 12 92 
59 18 18 080 10 6. 6097 
| 60 8.508 6214 8.509 3607 1. 64109 2. 3309 6. 6102 7.627 
Ee 
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TABLE 28.— Geodetic position computations—Continued. 


LATITUDE 60°. 


Lat .. log A ..logE . log C ..log D ..logE . log F 
x ! diff. 17— —0.06 diff. 17——0.10 diff. 17— --0.49 diff. 17— —0.03 diff. 17— +0.09 diff.10'—. -3.7 
| 


, 

00 8.508 6214 8.509 3607 1.64109 2.3309 6. 6102 7.627 
1 10 8.509 3596 138 07 08 
2 07 85 167 06 13 
3 8.508 6203 73 196 04 18 
4 8,508 6199 62 225 03 23 

05 96 51 254 02 29 
6 92 40 283 2. 3300 84 
7 88 29 312 2.3299 39 
8 84 18 341 97 44 
9 81 8.509 3507 370 96 50 

10 8.508 6177 8.509 3495 1. 64400 2.3294 6.6155 

11 73 84 429 93 60 

12 70 73 458 91 66 

13 66 62 487 90 71 

14 62 51 516 88 76 

15 58 40 545 87 81 

16 55 29 574 85 87 

17 51 18 604 84 92 

18 47 8.509 3407 633 82 6. 6197 

19 44 8.509 3395 662 81 6. 6203 

20 8.508 6140 8.509 3384 1, 64691 2. 3279 6. 6208 7.620 

21 36 S 73 720 78 18 

22 33 62 750 76 18 

23 29 51 779 75 24 

24 25 40 808 73 29 

25 21 29 838 72 ES 

26 18 18 867 70 40 

27 14 8.509 3307 896 69 45 

28 10 8.509 3296 925 67 50 

29 07 85 955 66 56 

30 8.508 6103 8.509 3274 1. 64984 2, 3264 6. 6261 

31 8.508 6099 63 1. 65013 63 66 

32 96 52 043 61 72 

33 92 40 072 60 77 

34 88 29 101 58 82 

35 85 18 131 57 87 

36 81 8.509 3207 160 55 93 

37 77 8.509 3196 190 54 6.6298 

98 74 85 219 52 6, 6304 

39 70 74 248 51 09 

40 8.508 6066 8.509 3163 1.65278 2. 3249 6. 6314 7.618 

41 63 52 307 48 20 

42 59 41 337 46 25 

43 55 30 366 45 30 

44 52 19 396 43 36 

45 48 8.509 3108 425 41 41 

46 44 8.509 3097 455 40 46 

47 41 86 484 38 52 

48 37 75 514 37 57 

49 33 64 543 35 62 

50 8.508 6030 8.509 3053 1.65573 2. 3234 6. 6368 

51 26 42 602 32 73 

52 22 31 632 31 79 

58 19 20 661 29 84 

54 15 8.509 3010 691 28 89 

55 1 8.509 2999 721 26 6. 6395 

56 08 88 7 24 6.6400 

57 04 77 780 23 05 

58 8.508 6000 66 809 21 11 

59 8.508 5997 55 839 20 16 


60 8.508 5993 8.509 2944 1. 65869 2.3218 6.6422 7.605 


TABLE 28.— Geodetic position computations—Continued. 


LATITUDE 61°. 


GEOGRAPHIC TABLES AND FORMULAS 


ER ei 
Lat log A logB "log ς log D log E log F 
* |difr.17——0.06 diff. 1”=—0.18 diff.1/—--0.50 diff, VË o. 03 diff. 17. L0. 09 diff.10’=—4.0 
o + 
61 00 8.508 5993 8.509 2944 1.65869 2.3218 6.6422 7.605. 
1 89 33 898 17 27 
2 86 22 928 15 32 
3 “82 11 958 13 38 
4 79 5.509 2900 1.65987 12 43 
05 75 8.509 2889 1. 66017 10 48 
6 71 78 047 09 54 
7 68 67 076 07 59 
8 64 56 106 06 65 
9 60 46 136 04 70 
10 8.508 5957 8.509 2835 1. 66166 2. 3202 6. 6476 
11 53 21 195 2.3201 81 
12 49 13 225 2. 3199 87 
13 46 6. 509 2802 255 98 92 
14 42 8.509 2791 285 96 6. 6497 
15 39 80 315 94 6. 6503 
16 39 69 344 93 08 
17 31 58 374 91 14 
18 28 48 404 90 19 
19 24 37 434 88 25 
20 8.508 5920 8.509 2726 1.66464 2. 8186 6. 6530 7.597 
21 17 15 494 85 36 
22 13 8.509 2704 524 83 41 
23 10 8.509 2693 553 81 46 
24 06 83 583 80 52 
25 8.508 5902 72 613 78 57 
26 8.508 5899 61 643 77 63 
27 95 50 673 75 68 
28 92 39 703 73 74 
29 88 28 733 72 79 
30 8.508 5884 8.509 2618 1. 66763 2.3170 6. 6585 
31 81 8,509 2607 793 68 90 
32 77 8.509 2596 823 67 6. 6596 
33 74 85 853 65 6. 6601 
34 70 74 883 64 07 
35 66 64 913 92 12 
36 63 53 943 60 18 
37 59 42 1. 66973 58 23 
38 56 31 1.67003 57 29 
39 52 20 033 55 34 
40 8. 508 5848 8.509 2510 1.67063 2.3154 6. 6640 7.589 
41 45 8.509 2499 094 52 45 
42 4l 88 124 50 51 
43 38 77 154 49 56 
44 34 67 184 47 62 
45 30 56 214 45 67 
46 27 45 244 44 73 
47 23 34 274 42 78 
48 20 24 305 40 84 
49 16 15 335 39 89 
50 8.508 5813 8.509 2402 1. 67365 2.3137 6. 6695 
51 09 8.509 2391 395 35 6. 6700 
52 05 81 425 34 06 
53 8.508 5802 70 456 32 12 
54 8. 508 5798 59 486 30 17 
55 95 49 516 29 23 
56 91 38 547 27 28 
57 88 27 577 25 34 
58 84 16 607 23 39 
59 80 8.509 2306 637 22 45 
8.508 5777 8.509 2295 1. 67668 2.3120 6.6750 7.581 
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TABLE 28.— Geodetic position computations—Continued. 


LATITUDE 62°. 


281 


Lat. 


log A 


log 
diff.17——0.06 diff.17— 0.18 diff. 17 


8.508 5777 
73 
70 
66 
63 


59 
55 
52 
48 
45 


8,508 5741 
38 


„508 5706 
. 508 5702 
, 508 5699 
95 
92 


o6 oo 06 


88 
85 
81 
78 
74 


8,508 5671 
67 
64 
60 
56 


53 
49 
46 
42 
39 


8.508 5635 
32 
28 
25 
21 


18 
14 
11 
07 
04 


8.508 5600 
8.508 5597 
93 
90 
86 


83 
80 
76 
73 
69 


8,508 5566 


B 


8.509 2295 
84 
74 


42 
31 
20 
8.509 2210 
8.509 2199 


509 2188 
78 
67 
56 
46 


o 


35 
25 
14 
8.509 2103 


oo 


509 2082 
71 
61 
50 
40 


29 
19 
8,509 2008 
8.509 1997 
87 


8.509 1976 


8.509 1902 
8.509 1892 
81 


8.509 1871 
60 
50 
39 
29 


18 
8.509 1808 
8.509 1797 
87 
76 


8.509 1766 
55 


45 
34 
24 


14 
8.509 1703 
8,509 1693 
82 
72 


8.509 1661 


log C 


loi 


log E 


log F 


gD 
+0.51 diff.17— .—0.03 diff.1/=+0.09 diff. 10 — —4.2 


1.67972 
1. 68002 
033 
063 
094 


124 
155 
185 
216 
246 


1. 68277 
307 


1. 69510 


2.3100 


6. 6806 
12 


68 


6.6919 
24 


6.6975 
81 
87 
92 
6.6998 


7.581 


7.564 


7.556 


GEOGRAPHIC TABLES 


AND FORMULAS. 


TABLE 28,— Geodetic position computations—Continued. 


LATITUDE 63°. 


diff.17——0.06 diff.17— —0.17 


log B 


log C 


diff. 1/— 40.52 


log D 


log E 


log F 


g 
difë,17——0.03 diff.17—.-0.10 diff.10/— — 4.5 | 


Lat. log A 

o , 

63 00 8.508 5566 
1 62 
2 59 
3 55 
4 52 

05 48 
6 4b 
7 41 
8 38 
9 34 

10 8.508 5531 

11 27 

12 24 

13 20 

14 17 

15 14 

16 10 

17 07 

18 03 

19 8.508 5500 

20 8.508 5496 

21 93 

22 89 

23 86 

24 83 

25 79 

26 76 

27 72 

28 69 

29 65 

30 8.508 5462 

31 

32 55 

33 52 

34 48 

35 45 

36 41 

37 38 

38 34 

39 31 

40 8.508 5428 

41 24 

42 21 

43 17 

44 14 

45 11 

46 07 

47 04 

48 8.508 5400 

49 8.508 5397 

50 8.508 5394 

51 90 

52 87 

58 83 

54 80 

55 77 

56 73 

57 70 

58 66 

59 63 


8.508 5360 


8.509 1661 
51 
40 
30 
20 


8.509 1609 
8.509 1599 

88 
78 
68 


8.509 1557 
47 
36 
26 
16 


8. 509 1505 
8.509 1495 
85 
74 
64 


8.509 1454 
43 
33 
23 
12 
8.509 1402 
8. 509 1392 
81 
71 
61 


8.509 1350 


8.509 1309 


8.509 1248 
97 
27 
17 
8.509 1207 


8.509 1196 


8.509 1145 
35 


9 
8.509 1104 
8.509 1094 


1.69822 
853 
884 
915 
947 


1.69978 
1. 70009 
041 
072 
103 


1. 70135 
166 
197 
229 
260 


292 
323 
355 
386 
417 


1.70449 
480 
512 
544 
575 


607 
638 
670 
701 
733 


1. 70765 


114 


2.2977 
75 
74 
72 
70 


68 
66 
64 
62 
60 


93 
6. 7199 


6, 7205 


7.556 


7.047 


7.538 
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TABLE 28.— Geodetic position computations—Continued. 


LATITUDE 649. 


log A 


log B 


lo 


log D 


log E 


283 


Lat M OR a E _ log € e 2 . log F 
* diff. 17— —0.06 diff. 17— —0.17 diff. 17— +0.54 diff. 17——0.03 diff. 17— 40.10 diff. 10’=—4.7 


Zo 


+ 
00 8.508 5360 
1 56 
2 53 
3 49 
4 46 
05 43 
6 39 
7 36 
8 33 
9 29 
10 8.508 5326 
11 22 
12 19 
13 16 
14 12 
15 09 
16 06 


17 8.508 5302 
18 8.508 5299 


19 96 
20 8.508 5292 
21 89 
22 85 
p^ 82 
24 79 
25* 75 
26 72 
27 69 
28 65 
29 62 
30 8.508 5259 
31 55 
32 52 
33 49 
34 45 
35 42 
36 39 
37 35 
38 32 
89. 29 
40 8.508 5225 
41 22 
42 19 
43 15 
44 12 
45 09 
46 05 


47 8.508 5202 
48 8.508 5199 


49 95 
50 8.508 5192 
51 89 
52 86 
53 82 
54 79 
55 76 
56 72 
57 69 
58 66 
59 62 


60 8.508 5159 


oc 


, 509 0902 


8,509 0891 
81 
71 
61 
51 


8,509 0841 
31 
21 
11 
8.509 0801 


8.509 0791 
81 
71 
61 
51 


8.509 0741 
31 
21 
11 
„509 0701 


Ka 


8.509 0691 


8.509 0442 


945 
1. 71977 
1.72010 


1.72365 
397 
430 
462 
495 


527 
559 
592 
624 
657 


1. 72689 
722 
755 
787 
820 


852 
885 
918 
950 
1. 72983 


1. 73016 
048 
081 
114 
146 


179 
212 
245 
278 
310 


1. 73345 


Gi 


6. 7440 
46 


7.529 


7.511 


7. 501 
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TABLE 28,—Geodetic position computations—Continued. 


LATITUDE 659. 


log A 


log B 


lo; 


log D 


log E 


log F 


g Á g C g g 
diff.17——0.05 diff.17——0.16 diff.1/=+0.56 diff.17——0.04 diff.1⁄=+0.10 diff.10’=—5.0 


8.508 5159 
56 
52 
49 
46 


8.508 5126 


8.508 5100 
8. 508 5097 


o6 


„ 508 5094 
90 


8.508 5061 
58 


54 
51 
48 


45 
41 
38 
35 
32 


8.508 5029 
25 
22 
19 
16 


13 
09 
06 
03 
8.508 5000 


8.508 4996 
93 


8.508 4964 


8.509 0442 
32 
22 
12 
8.509 0402 


8.509 0393 
83 


73 
63 
53 


8. 509 0344 
34 


8.509 0245 
36 
26 
16 
8.509 0206 


8.509 0197 
87 


77 
67 
57 


8.509 0148 
38 


28 
18 
8.509 0109 


8.509 0099 
89 


8.509 0051 


8.508 9954 
4 
35 
25 
15 


8.508 9906 
8.508 9896 
87 
77 
67 


8.508 9858 


1. 73343 
376 


1.73673 
706 


937 
1. 73970 


1. 74004 
037 
070 
103 
136 


170 
203 
236 
270 
303 


1. 74336 
370 
403 
436 
470 


503 
537 
570 
604 
637 
. 1.74670 


704 
738 


2.2718 
76 
74 
72 
70 


68 
65 


6. 7802 


6, 7926 
32 
38 
44 
51 


57 
63 
69 
76 
82 


6.7988 
6. 7994 
6. 8001 


7.501 


7.491 


7.481 


o 
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TABLE 28.—Geodetic position computations—Continued. 


LATITUDE 66°. 


| : 
log A log B log C log D log E log F 
Lat. diff.17——0.05 diff.17——0.16 diff.17—--0.57 diff.17——0.04 diff.17—--0.11 diff. 10^——5.3 
1 
o ^, 
66 00 8.508 4964 8.508 9858 1. 75344 2.2647 6.8177 7.471 
1 61 48 378 44 84 
2 58 39 412 42 90 
3 55 29 446 40 6, 8196 
4 52 20 480 38 6.8208 
05 48 10 514 35 09 
6 45 8.508 9801 548 33 16 
7 42 8.508 9791 582 31 . 22 
8 39 82 616 28 28 
9 36 72 650 26 35 
10 8.508 4933 8.508 9762 1. 75684 2. 2624 6. 8241 
1l 29 53 718 22 48 
12 26 43 752 19 54 
13 23 34 786 17 61 
14 20 24 820 15 67 
15 17 14 854 12 73 
16 13 8.508 9705 889 10 80 
17 10 8.508 9696 923 08 86 
18 07 86 957 05 93 
19 04 77 1.75991 03 6. 8299 
20 8.508 4901 8.508 9667 1. 76025 2. 2601 6. 8306 A — 
21 8,508 4898 58 060 2. 2598 12 
22 95 48 094 96 19 
23 91 39 128 94 25 
24 88 29 163 .91 31 
25 85 20 197 89 38 
26 82 11 251 87 44 
27. 79 8.508 9601 266 84 51 
28 76 8.508 9592 300 82 57 
29 73 82 334 80 64 
30 8.508 4869 8.508 9573 1.76369 2.2578 6. 8370 
31 66 63 403 7 7 
32 63 54 438 73 83 
33 60 44 472 70 90 
34 57 35 507 68 6. 8396 
35 54 25 541 66 6. 8403 
36 50 16 576 63 09 
97 47 8.508 9507 610 61 16 
38 44 8.508 9497 645 59 22 
39 41 88 679 56 29 
40 8.508 4838 8.508 9478 1.76714 2.2504 ' 6. 8436 7.450 
41 35 69 749 51 42 
42 32 60 783 49 49 
43 29 51 818 47 55 
44 26 41 : 853 44 62 
45 22 32 887 42 e 68 
46 19 23 922 39 7 
47 16 13 957 37 81 
48 13 8.508 9404 1.76991 35 88 
49 10 8.508 9395 1.77026 32 6.8495 
50 8.508 4807 8.508 9385 1. 77061 2. 2530 6. 8501 
51 04 76 096 21 08 
52 8.508 4801 66 131 25 14 
53 8.508 4797 57 166 23 21 
54 94 48 200 20 27 
55 91 38 235 18 34 
56 88 29 270 15 41 
57 85 20 305 13 47 
58 82 10 340 11 54 
59 79 8.508 9301 875 08 60 
60 8.508 4776 8.508 9292 1, 77410 2, 2506 6. 8567 7.440 


TABLE 28.— Geodetic position computations—Continued. 
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LATITUDE 679. 


AND FORMULAS. 


Lat. 


o 


i] 
N 
horns ` 


HATAR 


lo; 


g A log B log C 
diff.17——0.05 diff.17——0.15 diff. 17— 0.59 diff. 


8. 508 4776 
73 


70 
66 
63 


60 
57 
54 
51 
48 


8.508 4745 


8.508 4714 
11 
08 
05 
8.508 4702 


8.508 4699 
96 
93 
90 
87 


8.508 4684 
81 


50 


8.508 4602 
8.508 4599 
96 


8.508 4593 


log D 


og 
1/——0.04 diff.1⁄= 


log E 


D log F 
+0.11 diff.10/— —5.6 


8.508 9292 

83 
78 
64 


8.508 9208 
8.508 9199 


8.508 9107 
8.508 9098 
89 


71 


8.508 8907 
8.508 8898 
89 


80 
71 
62 
53 
44 


8.508 8834 
25 
16 
8.508 8807 
8.508 8798 


89 
80 
71 
62 
54 


8.508 8745 


1.77410 
445 


1.78114 
149 
185 
220 
256 


291 
327 
362 
398 
433 


1. 78469 
505 
540 
576 
612 


647 
719 
755 
790 


1. 78826 
862 
898 
934 
1. 78970 


1.79006 
042 
078 
114 
150 


1. 79186 
222 
258 
294 
330 


366 
402 
438 
474 
511 


1. 79547 


29 


2.2398 
96 


93 
91 
88 
86 
88 


2.2380 


6. 8795: 


6. 8802 
08 


7.440 


7.429 


7, 418 
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TABLE 28.— Geodetic position computations—Continued. 


LATITUDE 685. 


287 


Lat joge 08 B .. log C . logD ..log E . log F 
" |diff.17— —0.05 diff.17——0.15 diff.17—--0.62 difi.17——0.4 diff.17—-F0.12 diff.10’=- -5.9 
o , 
68 00 8.508 4593 8.508 8745 1. 79547 2.2354 6.8972 7.406 
1 90 36 583 52 79 
2 87 27 620 49 86 
3 84 18 656 47 6. 8993 
4 81 09 692 44 6. 9000 
05 78 8.508 8700 728 4l 07 
6 76 8.508 8691 765 39 14 
7 73 82 801 36 21 
8 70 73 838 33 28 
9 67 64 874 31 35 
10 8.508 4564 8.508 8656 1.79911 2.9328 6. 9042 
11 61 47 947 26 48 
12 58 38 1, 79984 23 55 
13 55 29 1. 80020 20 62 
14 52 20 057 18 69 
15 49 11 093 15 76 
16 46 8.508 8602 130 12 83 
17 43 8.508 8593 166 10 90 
18 40 84 203 07 6. 9097 
19 87 75 240 04 6.9104 
20 8.508 4534 8.508 8566 1. 80276 2. 2302 6.9111 7.395 
21 31 58 313 2.2299 18 
22 28 49 350 96 25 
23 25 40 387 94 32 
24 22 31 423 91 39 
25 19 22 460 88 46 
26 16 13 497 85 53 
27 13 8.508 8505 534 83 60 
28 10 8. 508 8496 571 80 67 
29 07 87 608 77 74 
30 8.508 4504 8.508 8478 1. 80645 2.2275 6.9181 
31 8.508 4501 69 682 72 88 
32 8.508 4499 60 719 69 6.9195 
33 96 52 756 67 6. 9203 
34 93 43 793 64 10 
35 90 34 830 61 17 
36 87 25 867 58 24 
37 84 17 904 56 31 
38 81 8.508 8408 941 53 38 
39 78 8.508 8399 1.80978 50 45 7 
. 883 
40 8. 508 4475 8. 508 8390 1.81015 2.2248 6. 9252 
41 72 82 052 45 59 
42 70 73 089 42 66 
43 67 64 127 39 73 
44 64 56 164 36 80 
45 61 47 201 34 88 
46 58 38 239 31 6. 9295 
47 55 30 276 28 6. 9302 
48 52 21 313 26 09 
49 49 12 350 23 16 
50 8,508 4446 8.508 8303 1, 81388 2.2220 6. 9323 
51 43 8.508 8295 425 17 30 
52 40 86 463 14 37 
53 38 77 500 12 45 
54 35 68 538 09 52 
55 32 60 575 06 59 
56 29 51 613 03 66 
57 26 43 650 2.2201 73 
58 23 94 688 2.2198 80 
59 20 25 726 95 88 
60 8.508 4417 8.508 8217 1.81763 2.2192 6. 9395 7.371 


LATITUDE 69°. 
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TABLE 28.— Geodetic position computations—Continued. 


log B 


ο 


lo; 


log E 


Lat log log g D 
- [aim ZE Zum aim. 172.014 dift. VË 40.64 dift.172—0,05 dif. 1.0.12 dift. 10'= 


log F ` 


| o , 
| 69 00 8.508 4417 
1 14 
2 12 
3 09 
4 06 
05 03 
| 6 8.508 4400 
7 8.508 4397 
| 8 94 
| 9 92 
| 10 8.508 4389 
11 86 
| 12 83 
| 13 80 
| 14 7 
| 15 74 
16 71 
| 17 69 
18 66 
| 19 63 
| 20 8.508 4360 
| 21 57 
| 22 55 
| pë 52 
24 49 
25 46 
26 43 
27 40 
28 37 
29 35 
30 8.508 4332 
31 29 
32 26 
33 23 
34 21 
35 18 
36 15 
37 12 
38 09 
39 06 
40 8.508 4304 
41 8,508 4301 
42 8.508 4298 
43 95 
44 93 
45 90 
46 87 
47 84 
48 81 
49 79 
50 8.508 4276 
| 51 73 
| 52 70 
53 67 
54 65 
| 55 62 
56 59 
57 56 
58 54 
59 51 
8.508 4248 


8,508 8217 
08 
8.508 8200 
8.508 8191 
82 


74 
65 
57 
48 
39 
8.508 8131 
22 
14 


8.508 8105 
8.508 8096 


8.508 8003 
8.508 7994 


8.508 7901 
8.508 7893 
84 


8.508 7876 


8.508 7801 
8.508 7792 


8.508 7709 


1.82521 
559 
597 
636 
674 


712 
750 
789 
827 
865 
1. 82904 
942 


1, 82981 
1. 83019 


716 


1.83989 
1.84028 


1. 84068 


2.2192 


6. 9467 
74 
82 


89 
6. 9496 


6. 9598 
6. 9606 


6.9613 


7.971 


7.858 


7.346 
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TABLE 28.—Geodetic position computations—Continued. 


LATITUDE 70°. 


Lat. .. log A .. logB .. log .. logD .. log E . log F. 
b diff. 1— —0.04 diff. 17=—0.14 diff.1”=+0.67 diff. Liss —0.05 diff. 1⁄=+0.13 diff.10’=—6.7 

o , 

70 00 8.508 4248 8.508 7709 1. 84068 2. 2018 6. 9836 7.333 
1 45 8.508 7701 107 15 44 
2 43 8.508 7692 146 12 51 
3 40 84 185 09 59 
4 87 76 225 06 66 

05 34 68 264 03 7 
6 82 59 303 2. 2000 81 
7 29 51 343 2.1997 89 
8 26 43 382 94 6. 9896 
9 23 35 421 91 6. 9904 

10 8.508 4221 8.508 7626 1.84461 2. 1988 6. 9912 

11 18 18 500 85 19 

12 15 10 540 82 27 

13 12 8.508 7602 579 79 34 

14 10 8.508 7594 619 7 42 

15 07 86 658 73 50 

16 04 78 698 7 57 

17 8.508 4201 69 738 66 65 

18 8.508 4199 61 778 63 73 

19 96 52 817 60 80 

20 8.508 4193 8.508 7544 1.84857 2.1957 6. 9988 7.320 

21 90 36 897 54 6. 9995 

22 88 28 937 51 7. 0003 

23 85 20 1.84976 48 11 

24 82 12 1. 85016 45 18 

25 80 8.508 7504 056 42 26 

26 77 8.508 7495 096 39 34 

27 7 87 136 36 4l 

28 71 79 176 33 49 

29 69 71 216 29 57 

30 8.508 4166 8.508 7462 1.85256 2.1926 7.0064 

31 63 54 296 23 72 

32 60 46 336 20 80 

33 58 38 376 17 88 

84 55 30 416 14 7.0095 

30 52 22 456 11 7.0103 

96 50 14 497 08 11 

37 47 8.508 7406 537 04 19 

38 A 44 8.508 7398 577 2.1901 26 

39 42 90 618 2.1898 34 

40 8.508 4139 8.508 7382 1. 85658 2.1895 7.0142 7.807 

41 36 74 698 92 50 

42 34 66 739 89 57 

43 31 58 779 85 65 

44 28 50 819 82 73 

45 26 42 860 79 81 

46 23 34 900 76 88 

47 20 26 941 73 7.0196 

48 18 18 1.85981 70 7.0204 

49 15 10 1. 86022 66 12 

5 8.508 4112 8.508 7302 1.86063 2.1863 7.022 

51 10 8.508 7294 103 60 27 

52 07 86 144 57 35 

5 04 77 185 54 43 

54 8.508 4101 69 225 50 51 

55 8.508 4099 61 266 47 59 

56 96 53 307 44 67 

57 93 45 348 4l 75 

58 91 38 389 38 82 

59 88 30 430 34 90 

60. 8.508 4086 8.508 7222 1. 86470 2.1831 7.0298 7.298 


41623?—16—— —19 
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TABLE 28.— Geodetic position computations—Continued. 


LATITUDE 719. 


Lat log A log B log C log D log E log F 
* |diff.17——0.04 diff. 17 ——0.13 diff. 17—-0,70 diff. 17— —0.05 diff.1”=+0.13 diff. 107— — 7.2 

o , 

71 00 8.508 4086 8.508 7222 1.86470 2.1831 7.0298 7.293 
1 83 14 511 28 7. 0806 
2 80 8.508 7206 552 25 14 
3 78 8.508 7198 593 21 22 
4 75 90 634 18 30 

05 72 82 675 15 38 
6 70 74 717 12 46 
7 67 66 758 08 54 
8 64 58 799 05 62 
9 62 50 840 2.1802 70 

10 8.508 4059 8.508 7142 1. 86881 2.1799 7.0378 

11 57 34 923 95 85 

12 54 27 1.86964 92 7.0393 

13 51 19 1.87005 89 7.0401 

14 49 11 046 86 09 

15 46 8.508 7103 088 82 17 

16 43 8.508 7095 129 79 25 

17 41 87 171 76 33 

18 38 79 212 72 41 

19 36 72 254 69 49 

20 8.508 4033 8.508 7064 1.87295 2.1766 7.0457 7.279 

21 30 56 337 62 65 

22 28 48 378 59 73 

23 25 40 420 56 82 

24 23 53 462 52 90 

25 20 25 503 49 7.0498 

26 17 17 545 46 7.0506 

27 15 09 587 42 14 

28 12 8.508 7002 629 39 22 

29 10 8.508 6994 671 36 30 

30 8.508 4007 8.508 6986 1.87712 2.1732 7.0538 

31 05 78 754 29 46 

32 8.508 4002 71 796 26 54 

33 8.508 3999 63 838 22 62 

34 97 55 880 19 70 

35 94 47 922 16 79 

36 92 40 1.87964 12 87 

37 89 32 1. 88006 09 7.0595 

38 86 24 049 06 7. 0603 

39 84 16 091 2.1702 11 

40 8.508 3981 8,508 6908 1.88133 2.1699 7.0619 7.265 

41 79 8.508 6901 175 95 21 

42 76 8.508 6893 217 92 36 

43 74 85 260 89 44 

44 71 78 302 85 52 

45 68 70 344 82 60 

46 66 62 387 78 68 

47 63 55 429 TË 71 

48 61 47 472 72 85 

49 58 40 514 68 7.0693 

5 8.508 3956 . 8.508 6832 1.88557 2.1665 7.0701 

51 53 24 599 61 09 

52 51 17 642 58 18 

58 48 09 685 54 26 

54 46 8.508 6802 727 51 94 

55 43 8.508 6794 770 48 42 

56 41 86 813 44 51 

57 38 79 855 41 59 

58 36 71 898 37 67 

59 33 64 941 84 7 


8.505 3930 


8.508 6756 


1.88984 


2.1630 
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TABLE 29.— Values of lcg sec ἃ (Ag). 


291 


| | | 

log sec i log see 4 || log sec à || log sec i || log see à 
A 7 SITA A A 7 ΙΑ - 

£ (Ap) t (49) ]1'*]| (ap) z (âp) || ^? (A9) 

| ler r =w A 
LA , I , ^ | , 
10 0.000 000 28 0.000 004 | 46 0.000 010 64 0.000 019 82 0. 000 031 
11 1 29 4 | 47 10 65 19 | 83 32 
12 1 30 4 | 48 11 66 20 84 32 
13 1 31 4 49 1 67 21 | 85 33 
14 | 1 32 5 50 11 68 21 86 34 
15 1 33 Su 51 12 69 22 | 87 35 
16 1 34 5 || 5 12 7 22 | 88 36 
17 | 1 35 6 58 13 71 23 89 36 
18 1 36 6 54 13 72 24 90 37 
19 2 37 6 | 55 14 73 24 91 38 
20 2 38 7 | 56 14 7 25 | 92 39 
91 | 2 39 ZIE 15 | 75 26 | 93 40 
22 | 2 40 7 || 58 15 | 76 26 | 94 al 
23 2 41 8 || 59 16 77 27 95 41 
24 ; 3 42 8 || 60| 16 78 28 96 42 
| 
25 3 43 8 61 | 17 79 29 97 43 
26 3 44 9 62 | 18 80 | 29 98 44 
27 3 45 9 63 18 81 | 30 99 45 
I I Í 


To convert: 


Meters to feet. 


3 606 
500 


Feet to meters. 


1 = 0.304 8006 


2 0.609 6012 
3 0.914 4018 
4 Á 

5 í 

6 d 

H 2.1: 

8 2.435 

9 2.743 2055 


tO 00 --Ἱ σι οι pëe CO bO = 


lj 
i 


Kilometers to stat- 
ute miles, 


Që pë çe te pi 


. 592 3295 


To convert: 


Statute miles to 
kilometers. 


li 
pi 


.609 347 
3.218 694 
8 042 


5 4798 
5 8497 


3 2196 


SO SI Di DY ης. 09 NS H 
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TABLE 30.— Corrections to longitude for difference in are and sine. 


[toes (=) ο tog an (4) | Joga C) ο ο | loga (=) ο a (4) 
3.876 0.000 0001 . 385 4.871 0.000 0098 3. 380 5.172 0.000 0392 3. 681 
4. 096 02 585 4.882 103 3.391 5.178 402 3.687 
4.114 08 623 4.892 108 3. 401 5.183 412 8. 692 
4.177 04 686 4. 908 114 3.412 5.188 422 3.697 
4.225 05 2.734 4.913 119 3.422 5.193 433 3. 702 
4.265 06 774 4, 922 124 3.431 5.199 443, 3. 708 
4.298 07 «807 4.932 130 3.441 5.204 458 8.713 
4.327 08 . 836 43941 136 3.450 5.209 464 3.718 
4.353 09 . 862 4. 950 142 3.459 5, 214 474 3.723 
4.376 10 2.885 4,959 147 3. 468 5.219 486 3.728 
4. 396 1l 2.905 4,968 153 3.477 5.223 497 3. 732 
4.415 12 924 4.976 160 3.485 5.228 508 3. 737 
4.433 13 942 4.985 166 8. 494 5. 233 519 3.742 
4. 449 14 958 4.993 172 3.502 5.238 530 3.747 
4. 464 15 973 5. 002 179 8.511 5.242 541 3.751 
4.478 16 . 987 5.010 186 3.519 5.247 553 3. 756 
4.491 17 3. 000 5.017 192 3.526 5. 565 3. 760 
4. 503 18 3.012 5.025 199 3.534 5. 577 8.705 
4.526 20 3.035 5.033 206 3. 542 5. 588 3. 769 
4,548 23 3.057 5.040 213 3. 549 5.265 600 8.774 
4.570 25 3.079 5.047 221 3.556 5. 269 613 3.778 
4.591 27 3. 100 5.054 228 3.563 5. 273 625 3.782 
4.612 30 3.121 5. 062 236 8.571 5.278 637 3.787 
4.631 33 3.140 | 5. 068 243 3.577 5, 282 650 8. 791 
4.649 36 3.158 | 5.075 251 3.584 5.286 663 3.795 
4. 667 39 3.176 5.082 259 3.591 5.290 674 3.799 
4, 684 42 8.193 5.088 267 3. 597 δ. 294 687 3. 808 
4. 701 45 3.210 | 5.095 275 3. 604 5. 29 702 3. 808 
4.716 48 8. 225 5.102 284 3.611 GR 716 8. 812 
4. 732 52 3.241 5.108 292 3.617 5.2 729 3.816 
4.746 56 5.114 300 3.623 743 3. 820 
4.761 59 5.120 309 3. 629 757 3. 824 
4. 774 63 5.126 318 3.635 771 3. 828 
4, 788 67 5.132 327 3. 641 785 3. 832 
4. 801 71 5.138 336 3. 647 800 3.836 
4.813 75 5. 144 345 3.653 814 3.840 
4.825 80 5.150 354 3.659 829 3. 844 
4, 834 84 5.156 364 3. 665 845 3. 848 
4. 849 89 5.161 373 3.670 861 3.852 
4. 860 94 5.167 383 3.676 877 3. 856 


INVERSE SOLUTION. 


“HAVING LATITUDES AND LONGITUDES OF Two Points TO COMPUTE ÅZIMUTHS AND 
DISTANCES. 


The following example shows the method of performing the opera- 
tion. The northernmost point should be used as the initial position, 
then all signs for (I), (II), and (III) are +, and for (IV) —. The 
value of 4λ may be either + or —, but this sign need only be used 
in determining in which quadrant the azimuth angle « falls, i. e., the 
sign of tan « (12). An inspection of a rough plat of the positions 
will also determine this. The correction to 4A is found from a 
distance scaled off from the plat, and need not be very close. In 

(8) the term (I+11)* 15 the square of the difference of latitude Ap in 
seconds. Since (IV) is always small, log (I) in (8) may be taken as 
log of Ay from (1) If cos α is smaller than sin α, find s from 
log s cos « in (11). As a check on the work compute the second 
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position, using distance and azimuth found as above. The order of 
solution is shown by figures in parentheses. "The cosines of latitudes 
are proportional to the intercepted parallels. 


Latitude = o = 389 23^ 27" .00 Given. 
9'-—37 45 09 .30Given. 


Ap Ξ 38’ 17" .70 
—2297" .70 (1) 
log A o = 3.3612953 


log € — 1.30360 


log 8: sin?a = 8.75770 
log (II) 0.06130 (7) 
(1) = 14:152 
log D = 2.3812 
log (I + IT)? = 6.7226 
log (IM) 9.1038 (8) 
ΤΙ. 0" 13 
log E -- 6.0711 
log S? sin?a = 
log I = 


log IV = 8.1901 (9) 
IV = — .02 
(II) = + 1.15 
(III) = + 0.13 


IV = — 02 
Sum = + 1.26" (10) 


AP = 
(I) = 


Longitude = A = 1049 327 48" 20 Given 
N = 104 49 05 .50 Given 


AA = 10’ 17" ,30 + 
= 977" .30 + (2) 
log A A = 2.9900279 
log A A correction = + 16 
log S (sealed distance) correction = — 99 
(apply with opposite sign) — 83 (3) 
log A A’ = 2.9900362 (4) 


log Α’ = 8.5091750 (5) 
Seco’ =.0.1020092 


8.6111842 (+) 
log A N = 2.9900362 (+) 


log S sin a = 4.3788520 (4-) (6) 
log S cos a = 4.8500742 (+) (11) 


sin a 

= tan a = 9,5287778 (12) 
cos a 

log (I) = 3.3610475 

log (B) = 8.5109733 


log 8 cos a = 4.8500742 (11) 
Azimuth = a = 189 407 10" .8 (13) 

log 8 sin a = 4.3788520 

log sim a = 9.5053013 


log distance = log 8 = 4.8735507 (14) 


GEOGRAPHIC 


TABLES AND FORMULAS, 


[Computed for the Clarke spheroid of 1866.] 


TABLE 31.— Log m, for use in computing spherical excess. 


Lat. Log m. Lat. Log m. Lat. Log m. 
o VA o Z o VA 
0 00 1.40695 | 25 00 1.40590 | 50 00 1.40349 
0 30 1.40695 | 25 30 1.40586 | 50 30 1. 40344 
1 00 1.40695 | 26 00 1.40582 | 51 00 1. 40339 
1 30 1.406904 | 26 3 1.40578 | 51 30 1.40334 
2 00 1.40694 | 27 00 1.40573 || 52 00 1. 40329 
2 3 1.40694 || 27 30 1.40569 || 52 30 1.40324 
3 00 1.40693 | 28 00 1.40565 | 53 00 1.40319 
3 30 1.40693 | 28 30 1.40560 | 53 30 1.40314 
4 00 1.40692 JI 29 00 1.40556 || 54 00 1. 40309 
4 30 1.40691 || 29 30 1.40552 | 54 3 1. 40304 
5 00 1.40690 || 30 00 1.40548 | 55 00 1.40299 
5 30 1.40689 || 30 30 1.40544 || 55 30 1. 40295 
6 00 1. 40688 | 31 00 1.40539 | 56 00 1. 40290 
6 30 1.40687 | 31 30 1.40534 | 56 30 1.40285 
7 00 1.40686 | 32 00 1.40530 | 57 00 1. 40280 
7 30 1.40685 || 32 30 1.40525 || 57 30 1.40276 
8 00 1.40683 | 33 00 1.40520 | 58 00 1.40971 
8 30 1.40682 | 33 30 1.40516 | 58 30 1. 40266 
9 00 1.40680 | 34 00 1.40511 || 59 00 1. 40262 
9 80 1. 40679 || 34 30 1.40506 || 59 30 1.40957 
10 00 1.40677 || 35 00 1.40501 | 60 00 1.40253 
10 30 1.40675 | 35 8 1.40496 | 60 30 1.40249 
11 00 1.40673 | 36 00 1.40491 | 61 00 1. 40944 
11 30 1.40671 | 36 30 1.40486 | 61 30 1. 40240 
12 00 1.40669 || 37 00 1.40482 | 62 00 1.40235 
12 30 1.40667 | 87 30 1.40477 =|| 62 3 1. 40231 
13 00 1.40665 | 38 00 1.40472 | 63 00 1.40997 
13 30 1.40668 | 38 30 1.40467 | 63 30 1.40223 
14 00 1.40660 | 39 00 1.40462 || 64 00 1.40219 
14 30 1.40658 || 39 30 1.40457 || 64 30 1. 40215 
15 00 1.40655 | 40 00 1.40452 | 65 00 1.40210 
15 30 1.40653 | 40 30 1.40446 | 65 30 1. 40207 
16 00 1.40650 | 41 00 1.40441 || 66 00 1. 40203 
16 30 1.40647 | 41 30 1.40436 | 66 30 1. 40199 
17 00 1.40644 | 42 00 1.40431 | 67 00 1.40195 
17 30 1.40642 | 42 30 1.40426 | 67 3 1.40192 
18 00 1.40639 | 43 00 1.40421 | 68 o 1.40188 
18 3 1.40686 | 43 30 1.40416 || 68 30 1.40185 
19 00 1.40632 | 44 00 1.40411. | 69 00 1.40181 
19 30 1.40629 | 44 30 1.40406 | 69 30 1.40178 
20 00 1.40626 | 45 00 1.40400 | 70 00 1. 40174 
20 80 1.40623 || 45 30 1.40395 | 70 30 1.40171 
21 00 1.40019 | 46 00 1.40390 || 71 00 1. 40168 
21 30 1.40616 | 46 30 1.40385 | 71 30 1. 40164 
22 00 1.40612 | 47 00 1.40380 | 72 00 1. 40161 
22 30 1.40608 | 47 30 1. 40375 
23 00 1.40605 || 48 00 1. 40369 
23 30 1.40601 JI 48 30 1. 40364 
24 00 1.40597 | 49 00 1. 40359 

1. 40594 1. 40354 
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TABLE 32.—Logarithms and factors for converting latitudes and de- 
partures in feet to seconds of latitude and. longitude for latitudes 0? 
to 72°. 


[Prepared by D. H. BALDWIN.] 


EXPLANATION OF TABLE, 


This table has been prepared especially for use in computing pri- 
mary traverses of the United States Geological Survey, in which 
sections each less than 2 miles in length are computed successively. 

Logarithms of factors designated M. and 'P are given for each 
minute of latitude from 0? to 72?. Logarithms of differences of 
seconds in latitude and longitude are found by adding tabular values 
of the M and P logarithms for a given latitude to the logarithms of 
the latitude and departure, respectively, of a section as computed in 
feet. If the adjusted azimuths of the courses be considered to define 
their directions with reference to the meridians through their centers, 
and if the courses comprising a section extend in one general direc- 
tion, the mean latitude will then be the proper one to use in selecting 
log M and log P, but as the rate of change in log M is slight the known 
latitude at the beginning of a section of traverse can generally be used. 

The factor M, for computation of seconds on the meridian, is 
Bx 0.3048006, or log M= log B+9.4840158. Similarly P, for com- 
putation of seconds on the parallel, is A x 0.3048006 x sec ø, or log 
P —log A + 9.4840158 + log sec ø, B and A being factors in the Coast 
and Geodetic Survey tables! for the computation of geodetic co- 
ordinates for use with metric measures, 0.3048006 the factor for 
reducing feet to meters, and ¢ the mean latitude of the section. 

In the margin of each page, for latitudes greater than 18?, there 
are given the differences of log P for multiples of 5” change in lati- 
tude, for use in interpolation, none being required for log M. nor for 
log P below 18?. 

An error of one unit in the fifth place in log M is equivalent to 
about 0.002” for a distance of 10,000 feet for any latitude, and in log 
P for the same distance one unit in fifth place is equivalent to a value 
of 0.002” to 0.007” for latitudes 0° to 72°, respectively, the value 
for 40° being 0.003". Examples of the use of tables are given below. 

The position of station 50 is assumed to be latitude 49? 21” 26.54”, 
the longitude 109° 46” 32.25’’, and the sum of the latitudes and the 
sum of the departures for the section to station 53, as previously 
determined, are 3,280 feet N. and 1,870 feet E., respectively. What 
is the position of station 53? 


1 See Coast and Geod. Survey Special Pub. No. 8, Washington, 1911; also Table 28 of this bulletin. 
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Write quantities in the order of numbers in parentheses: 


log 3280 —3.51587 (3) | log 1870 =3. 27184 (4) 
log M for lat. 49° 213/—7.99415 (5) log P for mean lat. 49° 21^ 
43’ —8.17913 (9) 
log seconds =I. RAS 6 log seconds —1.45097 (10) 
232.307 — (7) —28.257 (11) 
K o Vá <à 
Sta. 50 Lat. 499 21 E (1) Long. 1099 467 32.257 (2) 
32.86" (7) 28.257 (11) 
Sta. 53 Lat. 49° 21’ 58.90” (8) Long. 109° 467 04.00” (12) 


The labor of computing may be lessened when a latitude or depar- 
ture is expressed in simple numbers by using the marginal tables 
for 100M or 100P for the initial or for the mean latitude of section, 
respectively. 

For example, suppose the latitude and departure of the next 
section to be 200 feet N. and 300 feet W., then— 


49? 21’ 58.90" 109° 46’ 04.00” 
2 x 0.987 = 1.97” 3 X 1.511 = 4.537 
49° 22’ 00.87” 109° 46’ 08.53” 


The longitudinal factor, 1.511 seconds for 100 feet, is found by 
interpolation between 1.510 for latitude 49° 20’ and 1.515 for latitude 
49° 30’ for the mean latitude 49° 22’, or 0.2 times 0.005 the difference 
for 10 minutes, added to 1.510. 

In the computation for latitudes the initial latitude is used in 
finding M instead of the mean latitude, which should be used for a 
single course or for a section when the third term (D (A¢)?) of the 
Coast and Geodetic Survey formula is omitted. The maximum rate 
of change in log M is only about two units in the sixth place of deci- 
mals for 1 minute of latitude, and therefore the error introduced is 
generally inappreciable, but when increased accuracy is desired the 
approximate mean latitude can be estimated and used. 

The error in longitude caused by including meridional and longi- 
tudinal courses in one section and using P for the mean latitude is 
greatest when half of the section is run continuously in one of these 
directions and the remainder in the other. At latitude 369 a section 
made up of courses first north 1 mile and then east 1 mile will 
terminate at a point 0.0087” east of a point located by running first 
east and then north, on account of convergence of meridians; and 
if the section is computed by using P for the mean latitude, the 
resulting longitude will be that of a point halfway between, being in 
error 0.0044". At latitude 50? the error will be twice as great. 
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The following conversion logarithms are given for ready reference: 
Log feet = Log miles + 3.7226339. 
Log feet = Log chains (66”) + 1.8195439. 
Log feet = Log meters + 0.5159842. 
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10 1. 4208 
20 50 
30 94 
40 I. 4338 
59 82 
47 00 1. 4427 
10 72 
20 1. 4517 
30 63 
40 1. 4610 
5o 56 
48 oo 1. 4703 
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PONGOGOOOGOGOGORBRB A AAAA NËN E OO OOo ON 


“e ᾱ- Log 
Se 
το κακά] AS 
15 | 3-5 | 3-8 
20 | 4.7 | 5.0 
25 | 5.8 | 6.2 
39 | 7-9] 7-5 
35 | 8.2 | 8.8 
40 | 9. 3 too 
45 |IO. 5 11.2 
50 [11.7 |I2. 5 
55 |12. 8 |13. 8 
60 14.0 |15. O 
p 100 M 
ο "e 
48 o. 9868 
49 67 
5ο 65 
p 100 P 
o / ZA 
48 oo I. 4703 
10 SI 
20 99 
30 1. 4847 
40 96 
5o 1. 4946 
49 00 95 
10 1. 5046 
20 97 
30 I. 5148 
4ο 1. 5200 
50 51 
50 00 I. 5304 


50? 51? 323 


| 

^ | Log. M | Log.P ^ | Log. M | Log.P 

o| 7.99410 | 8. 18481 o | 7.99402 | 8. 19398 

I o 18496 I 2 19414 

2 o 18511 2 2 29 të d. Log. P 

3 - 99410 26 3 2 45 

4 + 99409 ar 4 2 6o ΠῚ 

5 9 5 5 2 7 τα uy. 

6 9 71 6 2 19492 E 2.5 a 

7 9 18586 7 I 19507 15 | 3-8] 4.0 

8 9| 18601 8 1 23 20| 5.0| 5.3 

9 9 17 9 I 39 2 6.2 | 6. 
10) 7.99409 | 8.18632 10 | 7.69401 | 8. 19554 = 745 SÉ 

SE 9 47 an 3 7ο 35 | 881] ο. 3 

12 8 62 I2 I 19585 JO HO Qa Ion 

I3 8 77 13 I 19601 ao 

14 8 18692 14 I 17 5ο 12.5 15. 3 

τς 8 18707 15 ο 33 55 13-8 14.7 

16 8 22 16 o 48 60 (15.0 |16. o 

17 8 38 17 ο 64 

18 8 53 18 o 8o 

19 8 68 19 ο . 19695 
20 | 7.99407 | 8.18783 20| 7.99400 | 8.19711 
21 7 18798 21 o 27 
22 7 18814 22 - 99400 43 
23 7 29 23 - 99399 58 
24 7 44 24 9 74 $ 100 M 
25 7 59 25 9 19790 
26 7 74 26 9 19806 
27 7 18890 27 9 22 e ^" 
28 6 18905 28 9 37 50 ο. 9865 
29 6 20 29 9 53 51 63 
30 | 7.99406 | 8. 18936 30 | 7.99399 | 8. 19869 52 62 
31 6 5I 31 8 19885 
32 6 66 32 8 ES 
ER 6 81 33 8 17 
34 6 18997 34 8 33 
35 6 19012 35 8 48 
36 5 27 36 8 64 
37 5 43 37 8 8o 
38 5 58 38 8| .19996 $ 100 P 
39 5 13 39 7 - 20012 
40 | 7.99405 | 8. 19089 40 | 7.99397 | 8.20028 2 
4I 5 19104 41 7 44 æn i 
42 5 20 2 7 60 20200 I. 5304 
43 + 35 43 7 7 10 57 
44 4 5o 44 - 20092 
45 4 66 45 7 20108 A : PE 
46 4 81 46 7 24 Ἔ I ið 
47 4 19197 47 6 40 o pë 
48 4 19212 48 6 56 = 15 
49 4 28 49 6 72 9Σ «00 I. 5631 
50 7.99404 | 8.19243 50 7. 99396 | 8.20188 IO 87 
στ 3 58 St 6 20204 20 I. 5744 
52 3 74 52 6 20 30 I. 5801 
53 3 19289 53 6 36 ie 59 
54 3 19305 54 6 52 59 1. 5918 
55 3 20 55 5 68 

56 3 36 56 5 20284 SA: 77 
57 3 51 57 5 20300 — 
58 3 67 58 5 16 

59 2 83 59 5 32 
60 | 7.99402 | 8.19398 60 | 7.99395 | 8.20348 


^ | Log. M | Log.P 
οἱ 7.99395 | 8.20349 
I 5 65 
2 5 81 
3 4 20397 
4 4 20413 
5 + 29 
6 4 46 
7 4 62 
8 4 7 
9 4 20494 
10 | 7.99394 | 8.20510 
II 3 27 
12 3 43 
13 3 59 
14 3 75 
IS 3 20592 
16 3 20608 
17 3 24 
18 3 40 
19 2 57 
20 7. 99392 8. 20673 
21 2 20689 
22 2 20706 
23 2 22 
24. 2 38 
25 2 55 
26 2 7I 
27 I 20788 
28 I 20804 
29 I 20 
30 | 7.99391 | 8.20837 
31 I 53 
32 I 7ο 
33 I 20886 
34 I 20903 
35 e T9 
36 o 36 
37 o 52 
38 o 69 
39 ο 20985 
40 | 7.99390 | 8. 21002 
41 ο 18 
42 99390 35 
43 99389 St 
44 9 68 
45 9 21084 
46 9 21101 
47 9 17 
48 9 34 
49 9 51 
50 7. 99389 8. 21167 
8 21184 
8 21201 
8 17 
8 34 
8 50 
8 67 
8 21284 
8 21301 
7 
7 
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3, d. Log. P 
pe tee ELA 
το απ αι e 
15 | 4.0 | 4.2 | 4-5 
2025422155. 72 16,03 
293/4627 M ποτ τς 
30 | 8.0 | 8. 5 | 9.0 
35 [0.5 | 9-9ητοιυς 
40 |10. 7 |II.3 [12.0 
45 12.0 (12.8 I3. 5 
50 |I3.3 14.2 (15.0 
55 |14. 7 |15. 6 |16. 5 
6ο 116.0 (17. o 18. o 
p 100 M 
o ” 
52 o. 9862 
53 60 
54 58 
p 100 P 
ο Sy, Un 4 
52 00 I. 5977 
10 1. 6036 
20 96 
3o 1. 6157 
40 I. 6219 
so 81 
53 00 1. 6343 
10 I. 6407 
20 79 
30 I. 6535 
40 1. 6600 
50 66 
54 00 1. 6732 
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| 


må 
SO 00-1 OMA HO 


54? 55? h | 805 


Log.M | Log.P ^ | Log. M | Log. P 
7.99380 | 8.22356 o | 7.99373 | 8.23416 
o 73 I 4 
ο 22301 2 : τ 4 d. Log. P 
- 99380 22408 3 2 70 gene 
99379 25 4 2 23488 
9 43 5 2 23506 SHIJA | 1145. 5320 
9 60 6 2 24 Io | 2.8 | 3.0 | 3.2 
9 78 7 2 43 15 | 4.2 | 4.5 | 4.8 
9 22495 8 2 61 20|5.7|6.0| 6.3 
9 22513 9 2 79 25 | 7-1 1 7-5 | 7-9 
7.99379 | 8.22530 10 | 7.99371 | 8.23597 ES ZR ο 9. 5 
ú .9 |IO. 5 att 
8 Që + 1 n 40 JII. 3 |12. O 12. 7 
8 22582 13 Í pë 45 |12. 8 113. 5 14.2 
8 556393 τὰ 5 Es 5ο |14. 2 |15. 0 |15. 8 
8 17 15 x 23688 55 |15. 6 Ιτό. 5 17.4 
8 35 16 I 23706 60 |17. o |18. o |19. o 
8 2 17 I 24 
8 70 18 [9] 42 
8 22687 I9 o 60 
7.99378 | 8. 22705 20 | 7.99370 | 8.23779 
7 23 2I o 23797 
7 E 22 o 23815 
7 23 o 
7 + 24 o Pë p 100 M 
7 22793 25 o 70 
7 22811 26 99370 23888 
7 28 2 99369 23906 e " 
7 46 28 9 25 54 ο. 9858 
6 64. 20 43 55 56 
7.99376 | 8. 22881 30 | 7.99369 | 8.23961 5 55 
6 22899 31 9 8o 
6 22917 32 9 23998 
6 34 33 9 24016 
6 52 34 9 35 
6 70 35 8 53 
6 22987 36 8 72 
5 23005 37 8 24090 
5 23 38 8 24108 
5 41 39 8 2 
7.99375 | 8.23058 40 | 7.99398 | 8.24145 
5 76 41 8 64 
5 23094 42 8 24182 
5 23112 43 7 24201 
5 3o 44 7 19 
4 47 45 7 38 
4 65 46 7 56 
4 23183 47 7 75 
4 23201 48 7 24293 
4 19 49 7 24312 
7. 99374 | 8. 23237 50 | 7.99367 | 8.24331 
4 55 51 7 49 
4 73 52 6 68 
3 23291 53 6 24386 
3 23308 54 6 24405 
3 26 55 6 24 
3 44 56 6 42 
3 62 57 6 61 
3 23398 59 6 24498 
7.990373 | 8.23416 60 | 7.99365 | 8.24517 


326 56? 57° 

^ | Log. M | Log. P ^ | Log. M | Log.P 
o | 7.99365 | 8.24517 O| 7.99358 | 8.25660 
I 5 36 I 8 19 
2 5 54 2 8 25699 
3 5 73 3 8 25718 
4 5 24592 4 8 57 
5 5 24610 5 8 57 
6 5 29 6 8 76 
7 5 48 7 7 25796 
8 4 67 8 7 25815 
9 4 24686 9 7 35 
10 | 7.99364 | 8.24704 10 | 7.99357 | 8.25854 
II 4 23 II 7 74 
12 4 42 12 7 25894 
I3 4 61 I3 7 25913 
14 4 80 14 7 33 
15 4 24798 15 7 52 
16 4 24817 16 6 72 
17 3 36 17 6 25992 
18 3 55 18 6 26011 
19 3 74 19 6 31 
90 | 7.99363 | 8.24893 20 | 7.99356 | 8. 26051 
21 3 24912 21 6 70 
22 3 31 22 6 26090 
23 3 5ο 2: 6 26110 
24 3 69 24 6 29 
28 2 24988 25 5 49 
20 2 25007 26 5 69 
27 2 26 27 5 26188 
28 2 45 28 5 26208 
29 2 64 29 5 28 
30 | 7.99362 | 8. 25083 30 | 7.99355 | 8.26248 
31 2 25102 31 5 68 
32 2 21 32 5 26287 
33 2 40 33 4 26307 
34 I 59 34 4 27 
35 I 78 35 4 47 
36 I 25197 36 4 67 
37 I 25216 37 4 26387 
38 I 36 38 4 26407 
39 I 55 39 4 26 
40 | 7.99361 | 8.25274 40 | 7.99354 | 8.26446 
41 I 25293 41 4 66 
42 ο 25312 42 3 26486 
43 o 31 43 3 26506 
44 ο 51 44 3 26 
45 o 79 45 3 46 
46 o 25389 46 gj 66 
47 o 25408 47 3 26586 
48 ο 28 48 3 26606 
49 99360 47 49 3 26 
50 | 7.99359 | 8.25466 50 | 7.90352 | 8.26646 
51 9 25486 5I 2 66 
52 9 25505 2 2 26686 
53 9 24 53 2 26706 
54 9 43 54 2 26 
55 9 63 55 2 47 
56 9 25582 56 2 67 
57 9 25602 57 2 26787 
58 9 21 58 2 26807 
59 8 49 59 I 27 
60 | 7.99358 | 8. 25660 60 | 7.99351 | 8.26847 
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p 100 M 
ο HU 
56 ο. 9855 
57 53 
58 52 
p 100 P 
o / ” 
56 oo I. 7586 
IO I. 7662 
20 1. 7739 
30 1. 7817 
40 95 
59 I. 7975 
57 00 1. 8055 
IO 1. 8136 
20 1. 8218 
30 I. 8301 
40 85 
5ο 1. δ47ο 
58 oo 1. 8555 


58? 
^ | Log. M | Log.P 
o | 7.99351 | 8.26847 
I I 67 
2 I 26888 
3 I 26908 
4 I 28 
5 I 48 
6 I 69 
7 o 26989 
8 ο 27009 
9 o 29 
10 | 7.99350 | 8.27050 
II o 70 
12 o 27090 
I3 o 27111 
14 o 31 
15 * 99350 51 
16 | «99349 72 
17 9 27192 
18 9 27213 
I9 9 33 
20 | 7.99349 | 8.27254 
21 9 74 
22 9 27294 
23 9 27315 
2 9 35 
25 8 56 
26 8 76 
27 8 27397 
28 8 27417 
29 8 38 
30 | 7.99348 | 8.27459 
31 8 27479 
32 8 27500 
33 8 20 
34 7 41 
35 7 62 
36 7 27582 
27 7 27603 
38 7 2 
39 7 44 
40 | 7.99347 | 8.27665 
4I 7 27686 
42 6 27707 
43 6 27 
44 6 48 
45 6 69 
46 6 27790 
47 6 27810 
48 6 31 
49 6 1 
50 | 7.99346 | 8.27873 
SI 5 27894 
52 5 27915 
53 5 35 
54 5 56 
55 5 77 
56 5 27998 
57 5 28019 
58 5 40 
59 5 61 
60 | 7.99344 | 8.28082 
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62? 63? 

^ | Log. M Log. P ^| Log. M Log. P 
οἱ 7.99325 | 8. 32098 o | 7.99318 | 8.33553 

I 4 32122 I 8 33577 

2 4 46 2 8 33602 

3 4 79 3 8 27 

4 4 32193 4 8 52 

5 4 32217 5 8| .33677 

6 4 AI 6 8 - 33701 

7 4 65 7 7 26 

8 4 . 32289 8 7 SI 

9 4| -32313 9 7 - 33776 

10 | 7.99323 | 8.32330 10 | 7.99317 | 8. 33801 
II 3 60 II 7 26 
12 3 32384 12 7 SI 
13 3 32408 13 7 33876 
14 3 32 KA 7 33001 
IS 3 56 | IS y 26 
16 3 32480 16 7 SI 
17 3 32504 17 6 33976 
18 3 28 18 6 34001 
19 3 52 19 6 26 
20 | 7.99322 | 8.32576 20 | 7.99316 | 8.34051 
21 2 32600 2I 6 34076 
22 2 24 22 6 34102 
23 2 49 23 6 7 
24 2 73 24 6 52 
25 2 32697 25 6 34177 
26 2 . 32721 26 6 «34202 
2 2 45 27 5 28 
28 2 69 28 5 53 
29 I 32794 29 5 . 34278 
30 | 7.99321 | 8.32818 30 | 7.99315 | 8.34303 
31 I 42 31 5 29 
32 1 66 32 5 54 
33 I 32890 33 5 34379 
34 I 32915 34 5 34405 
35 I 39 35 5 30 
36 I 63 36 4 56 
37 1 32988 37 4 34481 
38 o 33012 38 4 34506 
39 o 37 39 4 32 
40 | 7.99320 | 8. 33061 40 | 7.99314 | 8.34557 
41 o 33085 41 4 34583 
42 ο 33110 42 4 34608 
43 o 34 43 4 34 
44 o 59 44 4 60 
45 o 33183 45 4 34685 
46 o 33208 46 3 34711 
47 + 99320 32 47 3 36 
48 99319 57 48 3 62 
49 9 33281 49 3 34788 
50 | 7.99319 | 8.33306 50 | 7.99313 | 8.34813 
9 30 51 3 39 

52 9 55 52 3 65 
53 9 33380 53 3 34890 
54 9 33404 54 3 34916 
55 9 29 55 3 42 
56 9 54 56 2 68 
57 9 33478 57 E 34993 
58 8 33503 58 2 35019 
59 8 28 59 2 45 
60 | 7.99318 | 8.33553 60 | 7.99312 | 8. 35071 


329 
e d. Log P 
5[2.0|2:1|2.2 
Io | 4.0 | 4-2 | 4.3 
15 | 6.0 | 6.2 | 6.5 
20 | 8.0 | 8.3 | 8.7 
25 |10.0 |10. 4 |10. 8 
30 |12. 0 |12. 5 |13. O 
35 |14.0 (14.6 |15.2 | 
40 |16. o (16. 7 |17. 3 
45 |τ8. o 118.8 119. 5 
5o |20. o 20. 8 21. 7 
55 |22. O 22. 9 23. 8 
60 |24. 0 |25. 0 126.0 
p 100 M 
o 124 
62 o. 9846 
63 44 
64 43 
p 100 P 
o 1 4/ 
62 00 2. 0940 
10 2. 1055 
20 2. 1172 
3 2. 1290 
40 2. 1410 
50 2. 1531 
63 oo 2. 1654 
10 2. 1778 
20 2. 1903 
30 2. 2031 
40 2. 2160 
5ο 2. 2201 
64 oo 2.2424 
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COOH Η Η Η HH 


7: 99300 


4 d. Log P 
S 152525 ORG) jee <3 
I0 | 4-5 | 4-5 | 4-7 
1i5)6.5)6.8)7.0 
20|8.7|9.0|9.3 
25 |1o. 8 11.2 ΙΙΙ. 7 
30 |13. O |13. 5 14.0 
35 (15.2 |15. 8 (16. 3 
40 |17. 3 |18. o |18. 7 
45 |19. 5 |20. 2 |21. 0 
5o |21.7 |22. 5 |23- 3 
55 |23. 8 |25. 8 |25. 7 
6ο 26.0 27.0 128.0 
ch 100 M 
o Hu 
64 ο. 9843 
65 41 
66 40 
h 100 P 
Ox A4 
64 oo 2. 2424 
10 2. 2558 
20 2. 2694. 
30 2. 2833 
40 2. 2073 
50 2. 3115 
65 oo 2. 3258 
IO 2. 3405 
20 213553 
30 2. 3702 
40 2. 3854 
50 2. 4009 
66 oo 2. 4166 


66° 67° 

Log. M | Log. P ^ | Log. M Log.P 

o | 7.99300 | 8. 38320 o | 7.99294 | 8. 40062 
I o 48 I 4 - 40091 
2 o 38377 2 4| -40o11 
3 o 38495 3 4 51 
4 o 33 4 4 40181 
5 o 62 5 4 40210 
6 99300 38490 6 4 40 
7 99299 38519 7 4 40270 
8 9 47 8 4 40300 
9 9 38576 9 4 30 
0| 7.99299 38604 10 | 7.99294 | 8. 40360 
9 33 II 3 40390 

9 62 12 3 40420 

9 38690 13 3 50 

9 38719 14 3 40480 

9 48 I5 3 40510 

9 38776 16 3 40 

9 38805 17 3 40570 

8 34 18 3 . 40601 

8 62 19 3 31 

7.99298 | 8. 38891 20 | 7.99293 | 8.4066: 

8 38920 21 3 40691 

8 49 22 2 40722 

8 38978 23 2 52 

8 39007 24 2 . 40782 

8 35 25 2 . 40812 

8 64 26 2 43 

8 39993 27 2 - 40873 

8 39122 28 2 + 40904 

7 51 20 2 34 

7.99297 | 8. 39180 30 | 7.99292 | 8.40964 

7 + 39209 3I 2 40995 

7 38 32 2 41025 

7 67 33 I 56 

7 + 39297 34 I 41087 

7 - 39326 35 I 41117 

7 55 36 I 48 

7 39384 37 I 41178 

7 39413 38 I 41209 

6 42 39 I 40 

7.99296 | 8. 39472 40 | 7.99291 | 8. 41270 

6 39501 41 I 41301 

6 30 2 I 32 

6 60 43 I 63 

6 39589 44 o 41393 

6 39618 45 o 41424 

6 48 46 o 55 

6 39677 47 ο 41486 

6 39706 48 o 41517 

6 36 49 o 48 

7.99295 | 8.39765 50 | 7.99290 | 8.41579 

5 39795 51 o 41610 

5 39824 52 ο 41 

5 54 53 o 41672 

5 39884 54 | «99200 41703 

5 39913 55| -99289 34 

5 43 56 9 65 

5 39972 57 9 41796 

5 40002 58 9 41828 

5 2 59 9 59 

7.99294 | 8.40062 60 7.99289 | 8.41890 
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£7 d. Log. P 
5|2.3|2.4|2.6 
10|47|48|52 
15|7.0| 7.5 | 7.δ 
2ο | 9.3 | 9.7 |10. 3 
25 |I1. 7 Ι12.1 [12.9 
30 |14. O |14. 5 |15. 5 
35 |16. 3 |16. 9 |18. 1 
40 |18. 7 |19. 3 |20. 7 
45 |21. o |21. ὃ |23. 2 
50 |23. 3 |24- 2 |25. 8 
55 |25. 7 |26. 6 128. 4 
6ο 128. o |29. O |31. o 

h 100 M 

o ! 
66 o. 9840 
67 39 
68 38 

p 100 P 

o 7 Uu 
66 oo 2. 4166 
IO 2. 4324 
20 2. 4486 
30 2. 4649 
40 2. 4815 
5ο 2. 4983 
67 oo 2. 5155 
10 2. 5328 
20 2. 5504 
3ο 2. 5683 
40 2. 5864 
50 2. 6049 
68 oo 2. 6236 
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69° 


Log. P 


” | ᾱ. Log. P 
Samiti 
10 | 5.3 | 5-7 | 5-8 
15 | 8.0 | 8. 5 | 8.8 
20 |το. 7 (11.3 |11. 7 
25 |13. 3 |14- 2 |14. 6 
30 |10. o |17. O |17. 5 
35 |18. 7 |19. 8 |20. 4 
40 |21.3 |22. 7 |23. 3 
45 |24. 0 |22. 5 126. 2 
50 |26. 7 |28. 3 |29. 2 
55 129. 3 |31- 2 132.1 
6ο |32. O |34- O 135. O 
p 100 M 
o Hu 
68 ο. 9838 
69 36 
70 35 
p 100 P 
KË Lé 
68 oo 2. 6236 
το 2. 6427 
20 2. 6620 
30 2. 6816 
40 2. 7015 
50 2. 7218 
69 oo 2. 7424 


70 τι 
^ | Log. M Log.P ^ | Log. M Log. P 
o| 7.99279 | 8.45839 o| 7.99274 | 8.47978 
I 9 - 45874 I 4 . 48015 
2 8 45908 2 4 52 
3 8 43 3 4 48088 
4 8 4597 4 3 48125 
5 8 40013 5 3 62 
6 8 48 6 3 48199 
7 8 46082 7 3 48236 
8 8 46117 8 3 - 48273 
9 8 52 9 3 . 48310 
10 | 7.99278 | 8.46187 10 | 7.99273 | 8.48347 
II 8 46222 II 3 48384 
12 8 57 12 3 48421 
I3 8 46292 I3 3 58 
14 8 46328 14 3 48495 
I5 7 63 15 3 48532 
16 7 . 46398 16 3 48569 
17 7 - 46433 17 2 48607 
18 7 . 46468 18 2 44 
19 7 . 46504 19 2 . 48681 
20 | 7.99277 | 8.46539 20 | 7.99272 | 8.48719 
21 7 46574 21 2 56 
22 pa 46610 22 2 48793 
23 7 45 23 2 48831 
24 7 46680 24 2 48868 
25 7 46716 25 2 48906 
26 7 SI 20 2 43 
27 6 46787 27 2 48981 
28 6 . 46822 28 2 49019 
20 6 58 29 2 56 
30 | 7-99276 | 8. 46894 30 | 7.99271 | 8. 49094 
31 6 46929 31 1 - 49132 
32 6 46965 32 I | -49170 
33 6 47901 33 I - 49207 
34 6 37 34 1 45 
35 6 47072 35 I | «49258 
36 6 47108 36 I + 49321 
37 6 44 37 I 59 
38 6) .47180 38 I - 49397 
39 5 : 47216 39 I | 49435 
40 | 7.99275 | 8.47252 40 | 7.99271 | 8.49473 
4I 5 47288 4I I 49511 
42 5 47324 42 I 49 
43 5 60 43 o 49588 
44 5 47396 44 o 49626 
45 5 47432 45 ο 49664 
46 5 47468 46 o 49702 
47 5 47505 47 o 41 
48 5 41 48 o - 49779 
49 5 - 47577 49 o - 49818 
50 | 7.99275 | 8. 47613 50 | 7.99270 | 8. 49856 
51 5 50 51 o 49894 
52 4 47686 52 o 49933 
53 4 47722 53 o 49972 
54 + 59 54 ο 50010 
55 + 47795 55 99270 49 
56 4 47832 
57 4 47868 
58 4 47905 
59 4 2 
60 | 7.99274 | 8.47978 
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if d. Log. P 
5 | 3-0] 3-2 | 3-2 
10 | 6.0 | 6.3 | 6. 5 
15)9.0)19.5 19.8 
20 |12. O (12.7 (13.0 
25 (15.0 (15.8 |16. 3 
30 |18. ο |19. o |19. 5 
35 [21.0 |22. 2 122. 7 
40 124.0 |25. 3 |26. o 
45 |27. O |28. 5 |29. 2 
5ο 130.0 |31. 7 132. 5 
55 33. O |34. 8 135.8 
60 136.0 138.0 139.0 
ch 100 M 
H 
70 ο. 9835 
71 34 
12 33 
p 100 P 
o ΄ ^ 
70 oo 2.8734 
10 2. 8965 
20 2. 9200 
3o 2. 9440 
4o 2. 9684 
50 2. 9932 
71 00 3. 0184 
10 3: 0442 
20 3- 0704. 
39 3: 0970 
40 3. 1241 
50 3. 1518 
72 oo 3. 1800 


titude. 


al 


Apparent 
| altitude. 
Apparent 
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APPROXIMATE SPHERICAL EXCESS. 


TABLE 33.— Mean refraction. 


This may be obtained by dividing the area of the triangle in square 
miles by 75.5. 
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SJSI SY ST OO 00| CO 
RY 55 ἠ- 

$9] cb co t| οὐ! Qt Oo E. 9» 
MT] bY bo Ot G2 D2) Co) DH OO 


LE Ξ8 
EE Refraction. 3 8 Refraction. 
Ee Ee 
’ , UA , n 
14 0 | 3 47.4 28 0 | 1 48.2 
20 | 3 42.1 20 | 1 46.7 | 
40 | 3 37.0 |* 40|145.3|^ 
150|332.1| 129011 49.81 
20 | 3 27.4 |` 20 | 1 42.4 |" 
40 | 3 22.9 40 | 1 41.0 | 
16 0 | 3 18.6 30 0 | 1 39.7 
20 | 3 14.5 |` 20 | 1 38.4 
40 | 3 10.5 |: 137.1 
170|3 6.6). | 31 0 | 135.8; 
20/3 2.91. 20 | 1 34.5 
40 | 2 59.3 40 | 1 33.3 
255.8 | 132 0| 132.1 
) | 2 52.5. : 130.9. 
40 | 2 49.3 | 1 29.8 
19 0 | 2 46.1 | ' TAA 
20 | 2 43.1 01127611 
40 | 2 40.2 126.5)” 
20 0 | 2 37.3 EH 
20123451, 20 | 1 24.3 
40 | 2 31.9 40 | 1 23.3 
21012 29.3 350|1 22.3 
20|2 26.8 20|121.3 
40 | 2 24.3 |' 40 | 1 20.3 
220|221.9 36 0 | 1 19.3. 
20 | 2 19.6 |)„ 1 20 | 1 18.8. 
40 | 2 17.4 "^| _ 40 | 1 17.4 
23 0 | 2 15.2 | 551370 | 1 16.5 | ` 
20 | 2 13.0 |); | 20 |115.6 |) 
40,2109)" | _ 40 | 1 14.7 |, 
240/2 8.9 17, 138 0 | 1 13.8 | 
2012 7.0 20 | 1 12.9 
40|2 5.1 1 12.0 
2501223.2 RETE 
20|2 1.4 '0| 110.3 
40|159.6|-— 1 9.5 
26 0 | 1 57.8 | `" 1 8.7 
20 156.1 1 7.9 
40 | 1 54.4 TE ΤΗ͂Ι 
27 0 | 1 52.8 1 6.3 
90 | 1 51.2 175.5 
40 | 1 49.7 1 47 
28 0 | 1 48.2 1 4.0 


= ο I Apparent 
altitude. 
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Difference in feet for— 


| 
| 
za 


TABLE 34,— Corrections for curvature and refraction, in feet=0. 
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Difference in feet for— 


.574 (distance, miles)?. 


[Difference in feet between the apparent and true level at distances varying from 1 to 66 miles.] 


UE. [ο PRE) | que 
Curvature, HOME | andan | .| Curvature. | pre bandi 
refraction. refraction, 

T 0.7 0.1 0. 6 3 771.3 | 108.0 663. 3 
2 9.7 0.4 2.3 35 817.4 | 114. 703. 0 
3 60 | 0.8 5.2 36 864.8 |12L1 | 743:7 
4 10.7 1.5 9.2 37 | 913.5 | 127.9 | 785.6 
5 16.7 2.3 14.4 38 | -963.5 | 134.9 828. 6 
6 24.0 3.4 20. 6 39 11,014.9 | 142.1 872. 8 
7 32.7 1.6 28.1 40 | 1,067.6 | 149.5 | 918.1 
8 42 7 6. 0 36.7 al | 1,121.7 | 157.0 | 964.7 
9 54.0 7.6 46:4 42 |1,1775.0 | 164.8 | 1,012.2 
10 66. 7 9.3 57.4 43 |1,233.7 | 172.7 .| 1,061.0 
11 80.7 | 11.3 69.4 4 | 1,201.8 | 180.8 | 1,111.0 
12 96.1 | 13.4 82.7 45 | 1,351.2 | 189.2 | 1,162.0 
13 112.8 | 15.8 97.0 | 46 | 1,411.9 | 197.7 | 1,214.2 
14 130.8.| 18.3 112.5 47 |1,474.0 | 206.3 | 1,267.7 
15 150.1 | 21.0 129.1 | 48 |1,537.3 |2152 |1,322.1 
16 17008 | 93.9 146.9 | 49 |1,602.0 | 224.3 | 1,377.7 
17 192.8 | 97.0 165.8 | 50 | 1,668.1 |9233.5 | 1,434.6 
18 216.2 | 30.3 | 185.9 51 | 1,735.5 | 243.0 | 1,492.5 
19 240.9 | 33.7 | 207.2 | 52 | 1,804.2 | 252.6 | 1,551.6 
20 266.9 | 37.4 299.5 | 53 | 1,874.3 | 262.4 | 1,611.9 
21 294.3 | 41.2 253. 1 54 | 1,945.7 | 272.4 | 1,673.3 
22 322.9 | 45.2 277.7 55 | 2,018.4 | 282.6 | 1,735.8 
23 353.0 | 49.4 303. 6 56 | 2,092.5 | 292.9 | 1,799.6 
24 384.3 | 53.8 330.5 57 | 2,167.9 | 303.5 | 1,864.4 
25 417.0 | 58.4 358. 6 58 | 2,244.6 | 314.2 | 1,930.4 
26 451.1 | 63.1 388. 0 59 | 2,322.7 | 325.2 | 1,997.5 
27 486.4 | 68.1 418.3 60 | 2,402.1 | 836.3 | 2,065.8 
28 523.1 | 73.2 449.9 61 | 2,482.8 | 347.6 | 2,135.2 
29 561.2 | 78.6 | 482.6 62 | 2,564.9 | 359.1 | 2,205.8 
30 600.5 | 84.1 | 516.4 63 | 2,648.3 | 370.8 | 2,277.5 
31 641.2 | 89.8 | 551.4 64 | 2,733.0 | 382.6 | 2,350.4 
32 683.3 | 95.7 587.6 65 | 2,819.1 | 394.7 | 2,424.4 
33 726.6 | 101.7 624.9 66 | 2,906.5 | 406.9 | 2,499.6 
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TABLE 35.—FOR OBTAINING DIFFERENCES OF ALTITUDE FOR ANY MINUTE UP TO 15 
DEGREES, AND FOR ANY DISTANCE. 


[Prepared by Arthur P. Davis.] 


EXPLANATION OF TABLE. 


The left-hand column is the minutes of the vertical angle, the 
degrees being denoted by the large number at top of page. The bold- 
face figures at top of column is the distance in miles. Numbers in the 
body of the table denote the difference of elevation corresponding to 
the angle on the left and the distance at top. The correction for 
curvature, refraction, and height of instrument is always plus; it there- 
fore increases the difference of level for angles of elevation, and is 
subtracted from the difference of level for angles of depression. 

Zcample.— Required the difference of altitude corresponding to a 
vertical angle of + 9? 18' at a distance of 3.628 miles. On page 346 
the tabular number corresponding to 9? 18' and— 


Feet. 
A'distanceror 3 miles See SS E ED -- 2, 594 
For a distance of 6 miles is 5,188—for 0.6 is therefore ....................... 519 
For a distance of 2 miles is 1,729—for 0.02 is therefore ...................... 17 
For a distance of 8 miles is 6,917—for 0.008 is therefore ..................... 7 
Correction for curvature, refraction, and height of instrument for 3.6 miles is +- 12 


Total difference of altitude ..—. nn kas ooo ann one «κκ ες s esse enes enes + 3,149 
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TABLE 35.— For obtaining differences of altitude for any minute, etc.—Continued. 


0° 


Corrections for curva- 
1 2 3 4 5 6 7 8 9 ture, refraction, and 
height of instrument.a 
D 
1 1.5 3.1 5 6 8 9 11 12 14 |Miles.| Feet. | Miles.| Feet. 
2 3.1 6.1 9 12 15 18 22 25 28) 1.6 6 110.2 64 
3 4.6 9.2 14 18 23 28 32 37 41| 2.1 7 | 10.3 65 
4 6.1| 12.3 18 25 31 3 43 49 55 | 2.5 8 | 10.4 67 
5 7.7 | 15.4 2 31 38 46 54 61 69) 2.8 9 | 10,5 68 
6 9.2| 18.4 28 37 46 55 65 74 83) 3.1 10 | 10.6 69 
7 10 21.5 82 43 54 65 75 86 97| 3.4 11 | 10.7 70 
8 12.3) 24.6 37 49 61 74 86 98 111 3.6 12 | 10.8 71 
9 1 | 97.6 41 55 69 83 97 111 124 | 3.8 13 | 10,9 TË 
10 I Kä 16 61 77 138 | 4.1 14 | 11,0 74 
11 .8 51 68 84 152 | 4.3 15 | 11,1 75 
12 A, 55 74 92 166 | 4.5 16 | 11.2 77 
13 9 60 80 100 1801 4.7 17 | 11.3 78 
14 0 65 86 108 194 | 4.8 18 | 11.4 79 
15 1 69 92 115 207 | 5.0 19 | 11.5 80 
16 1 74 98 123 221 5.2 20 | 11.6 82 
17 . 2 78 104 131 235 | 5.4 21 | 11.7 83 
18 S 83 111 138 249 | 5.5 22 | 11.8 84 
19 88 117 146 263 | 5.7 23 | 11,9 86 
20 .7| 61.4 92 123 154 276| 5.8 24 | 12.0 87 
21 3| 64.5 97 129 161 290 | 6.0 25 | 12.1 89 
22 8 67.6 101 135 169 304 6.1 26 | 12.2 90 
2 35.3 | 70.7 106 141 177 318 | 6.3 27 | 12.3 91 
24 36.9 | 73.7 111 147 184 332 | 6.4 28 | 12,4 93 
25 98.4 76.8 115 154 192 346 6.5 29 | 12.5 94 
26 | 39.9 79.9 120 160 200 359 | 6.7 30 | 12.6 96 
27 41.5 | 82.9 124 166 207 373 | 6.8 31 | 12.7 97 
28 43.0 | 86.0 129 172 215 387 | 6.9 32 | 12.8 99 
29 44.5 | 89,1 134 178 223 401 | 7.0 33 | 12.9 | 100 
30 92.2 138 230 2 .0 | 102 
31 .2 143 238 : E 103 
32 E 147 246 E! .2| 105 
33 AJ) 152 253 .5 .3 | 106 
34 «4 157 261 .6 AJ 108 
35 .9 161 269 .8 .9| 109 
36 6 166 276 H .6| 111 
37 3.7 170 284 .0 3.7| 112 
88 | 5.7 175 292 3 .8 | 114 
39 | .8 180 300 .2 .9 | 115 
40 H 184 246 307 369 430 .9 4.0| 117 
411 5.9 189 252 315 378 441 A så 119 
42 0 194 258 323 387 452 E .2 | 120 
43 1 198 264 330 396 462 D .9| 122 
44 2 203 270 338 105 473 “ri 4 124 
45 2 207 276 346 415 484 .8| DJ) 125 ^ 
46 .9 212 283 353 424 495 .9 .6| 127 
47 «4 217 289 361 433 505 .0 k 129 
48 .5 221 295 369 442 516 uL .8 | 130 
49 .5 226 301 376 452 527 Kä .9| 182 
50 .6 230 384 461 538 .3 54 | 15.0 | 134 
51 5.7 235 392 470 548 EI 55 | 15.1 135 
52 9.7 240 399 479 559 .5 56 | 15.2 | 137 
53 .8 244 407 488 570 .6 58 | 15.3 | 139 
54 165.9 249 115 498 581 Ké 59 | 15.4 141 
55 169.0 253 422 507 |* 591 .8 60 | 15.5 | 142 
56 172.0 258 430 516 602 .9 61 | 15.6 144 
57 175.1 263 438 525 613 .0 62 | 15.7 | 146 
58 178.2 267 445 535 624 i 63 | 15.8 | 148 
59 81.3 272 453 544 634 15.9 150 
16.0 | 151 
60 184.3 276 369 461 553 645 | 
de Lee 8 J 


aFor all distances under 1.6 miles the correction may be taken as +5 feet. Height of instrument 
is assumed 4.5 feet. 
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TABLE 35.— For obtaining differences of altitude for any minute, etc.—Continued. 


19 


Corrections for curva- 
a! 2 3 4 5 6 7 8 9 ture, refraction, and 
heightofinstrument.a 
+ 
0 * 276 369 558 645 737 829 |Miles. 
1 : 281 375 562 656 750 843 | 16.1 
2 > 5 286 381 571 667 762 857 | 16.2 
3 ` ` 290 387 581 677 774 871 | 16,3 
4 98.3 | 196.6 295 395 590 688 786 885 | 16.4 
5 99.8 | 199.7 300 399 599 699 799 899 | 16.5 
6| 101.4 | 202.8 304 406 608 710 811 912 | 16.6 
7 | 102,9 | 205.8 309 412 618 720 823 926 | 16.7 
8| 104.4 | 208.9 313 418 627 731 836 940 | 16.8 
9 106.0 | 212.0 318 424 636 742 848 954 | 16.9 
10) 107.5 | 215.1 430 538 645 753 860 968 | 17.0 
1 109.1 | .1 436 545 654 763 873 982 | 17.1 
12 | 110.6 «2 442 558 664 774 885 995 | 17.2 
13 112.1 | 224.3 449 561 673 785 897 | 1,009 | 17.3 
14 113.7 3 455 568 682 796 909 | 1,023 | 17.4 
15 115.2 EI 461 "76 691 806 922 | 1,037 | 17.5 
16 116.7 5 467 584 700 817 934 ) 1,051 | 17.6 
17 118.3 D 478 591 710 828 946 | 1,065 | 17.7 
18 119.8 .6 479 599 719 839 959 | 1,078 | 17.8 
19 | 121.4 | 242.7 485 607 728 849 971 | 1,092 | 17.9 
2.9 5.8 369 492 614 737 860 983 | 1,106 | 18.0 
4 8.9 373 498 622 747 871 995 | 1,120 | 18.1 
5.0 9 378 504 630 756 882 | 1,008 | 1,134 | 18.2 
£ .0 383 510 638 765 893 | 1,020 8 
St 387 516 645 774 | 903 | 1,032 d 
“2 392 522 653 788 914 | 1,045 ` 
.2 396 528 661 793 925 | 1,057 6 
57.3 401 535 668 802 936 | 1,069 T 
EI 406 541 676 811 946 | 1,082 8,8 
3.5 410 547 684 20 957 | 1,094 .9 
3.5 415 558 691 830 968 | 1,106 0 25.0) 363 
9.6 419 559 699 839 979 ) 1,118 .1 25.1 366 
T 424 565 707 848 989 | 1,131 Py? 25.2 | 369 
Ti 429 571 714 857 | 1,000 | 1,143 . ἃ 25.3 872 
8.8 433 578 722 866 | 1,011 | 1,155 9.4 25.4 | 375 
.9 438 584 730 876 | 1,022 | 1,168 9.5 25.5) 378 
5.0 442 590 737 885 | 1,032 | 1,180 9.6 25,6 381 
.0 447 596 745 894 | 1,043 | 1,192 9.7 25.7 384 
.1 452 602 753 903 | 1,054 | 1, 204 9.8 25.8 | 387 
4.2 456 608 760 913 | 1,065 | 1,217 9:0 25.9 | 390 
“8 461 615 768 922 | 1,075 | 1,229 | 1,383 | 20.0 5.0 | 398 
.8 466 621 776 931 | 1,086 | 1,241 | 1,397 | 20.1 0.2] 399 
-4 470 427 784 940 | 1,097 | 1,254 | 1,410 | 20.2 5,4 | 405 
5.5 475 633 791 949 | 1,108 | 1,266 | 1,424 | 20.3 3.6 | 411 
.6 479 639 799 959 | 1,118 | 1,278 | 1,438 | 20.4 «δι 417 
.6 484 645 807 968 | 1,129 | 1,291 | 1,452 | 20.5 .0| 423 
d 489 651 814 977 | 1,140 | 1,303 | 1,466 | 20.6 .2| 429 
.8 498] 658 822 986 | 1,151 | 1,315 | 1,480 y .4| 435 
9 498 664 830 996 | 1,162 | 1,327 | 1,493 .6| 442 
9 502 670 837 | 1,005 | 1,172 | 1,340 | 1,5(7 .8 | 448 
50 | 169.0 | 338.0 507 676 845 | 1,014 1,352 | 1,521 8.0 | 455 
51 170.6 | 341.1 512 682 853 | 1,023 1,364 | 1,535 .2 | 461 
52 | 172.1 | 344.2 516 688 860 | 1,032 1,377 | 1,549 .4| 467 
53 | 173.6 | 347.2 521 694 868 | 1,042 1,389 | 1,563 6 | 474 
54 5. 525 701 876 | 1,051 | 1,226 | 1,401 | 1,576 .8 | 480 
55 530 707 883 | 1,060 | 1,237 | 1,414 | 1,590 .0 | 487 
56 535 713 891 | 1,069 | 1,248 | 1,426 | 1, 604 Ai 494 
57 589 719 899 | 1,079 | 1,258 | 1,438 | 1,618 .4 | 501 
58 544 725 907 | 1,088 | 1,269 | 1,450 | 1,632 .6 507 
59 549 731 914 | 1,097 | 1,280 | 1,465 | 1,043 29.8 | 514 
60 | 184.4 | 368.8 553 738 922 | 1,106 | 1,291 | 1,475 | 1,659 | 22.0 | 282 | 30.0 | 521 


| 


L 


«For all distances under 1.6 miles the correction may be taken as +5 feet. Height of instrument 


is assumed 4,5 feet. 
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"TABLE 35.— For obtaining differences of altitude for any minute, etc.—Continued. 
99 
a, 
Corrections for curva- 
1 9 3 "4 5 6 7 8 9 ture, refraction, and 
height ofinstrument.a 
+ I 
0| 184.4 | 368.8 738| 922 | 1,106 1,659 
8: 371.8 744 930 | 1,116 1,673 | Miles.| Feet. | Miles.| Feet. 
2 374.9 750 937 | 1,125 1,687 1.6 6 | 10.2 64 
3 9 .0 756 | 945 | 1,134 1, 701 2.1 7 | 10.3 65 
4 g E 762 | 953 | 1,143 1,715] 2.5 8 | 10.4 67 
5 92.1 | 384.1 768 960 | 1,152 1,729 | 2.8 9 | 10.5 68 
6 |.193.6 | 387.2 774 968 | 1,162 1,742 | 3.1 10|10.6| 69 
7| 195.1 | 390.3 781 976 | 1,171 1,756 | 3.4 11|107| 7 
8| 196.7 | 393.4 787 983 | 1,180 1,770 | 3 12|10.8| τι 
9| 198.2 | 396.4 799 | 991 | 1,189 | 1,784 | 3.8 13|10.9| 73 
10 99.8 5| 599| 799) 999 | 1,199 1,598 | 1, 4.1 14 74 
11| 201.3 6| 604| 805 | 1,006 | 1,208 1,610 | 1, 4.3 15 75 
121 202.8 7 609 | 811 | 1,014 P 1,623 | 1, 4.5 16 77 
13 | 204.4 .8| 613| 818 | 1,022 1,635 | 1,839 | 4.7 17 78 
14 | 205.9 .8| 618 824 | 1,030 1,647 | 1,853 | 4.8 18 79 
15 | 207.5 | 414.9 830 | 1,037 1,600 | 1,867 | 5.0 19 80 
16 | 209,0 | 418.0 836 | 1,045 1,672 | 1,881 | 5.2 20 82 
17| 210.5 EI 842 | 1,053 1,684 | 1,895 | 5.4 21 83 
18 | 212.1 4.1 848 | 1,060 1,697 | 1,909] 5.5) 22 84 
19 | 213.6 .2| 641 854 | 1,068 1,709 | 1,982 | 5.7 23 86 
20 | 215.1 .3| 645 5.8| 24 87 
21 216.7 3.4 650 6.0 25 89 
22) 218.2 4) 655 6.1 26 90 
23 | 219.8 .b| 659 6.3| 27 91 
24 ν 3 | 442.6 664 6.4 28 93 
25 8 | 445.7 | 609 6.5 | 29 94 
26 4 Mr 673 6,7 30 96 
27 9 | 451.8 | 678 6.8] 31 97 
28 5 | 454.9] 682 6.9 | 32 99 
29 | 229.0 | 458.0 | 687 7.01 83 100 
30 5 | 461.1 692 2: V rë 7.2 34 .0| 102 | 
31 | 1 | 464.1 696 928 307 8 2 85 ESI 
32 .6 | 467.2 701 934 | 1,168 36 2| 7.4 36 2) 105 | 
33 1 .9 705 941 | 1,176 1,881 | 2,116 | 7.5 37 .9 106 | 
34 7 4 711 947 | 1,183 ,657 | 1,893 | 2,130 | 7.6 38 4| 108 
35 2 5. 4 715 953 | 1,191 | 1,429 | 1,668 | 1,906 | 2,144 | 7.8 39 | 13.5 | 109 
36 8 5| 719| 959 | 1,199 | 1,439 | 1,678 | 1,918 | 2,158 | 7.91 40 6| 111 
37 3 6 724 965 | 1,207 | 1,448 | 1,689 | 1,930 | 2,172 | 8.0 41 7 112 
38 8 Mri 729 971 | 1,214 | 1,457 2,186 | 8.1 42 8| 114 
39 | 4 .8| 783) 978 | 1,222 | 1,466 2,199 | 8.2) 43 9 | 115 
9 | 491.8 738 2,213 | 8.3 44 .0 
94.9 742 2,227 | 8.4 45 11 
7.0 747 8.5 46 2 
.1 752 8.6 47 .8 
ve 756 8.7 48 «4 
7.2 761 2,029 3.8 49 «Ὁ 
. ὁ 765 2, 041 8.9 50 .6 
-4 710 2, 054 9.0 51 k 
pl 775 2, 066 9.1 52 8 
.5 | 779 2,078 9.2 | 53)114.9 
6 784 1,829 | 2,091 9.3 54 | 15.0 
7 789 1,840 9.4 55 | 15.1 
8 793 1,851 9.5 56 | 15.2 
:9 798 1, 862 9.6 58 | 15.3 
.9 802 1,872 9.7 59 | 15.4 
OJ 807 1, 883 9.8| 60)15.5 
Tal 812 | 1,894 9.91 61|15.6 
2 816 | 1,905 10.0 52 | 15.7 
«Ὁ 821 , 1,095 | 1,368 | 1,642 | 1,915 2,463 | 10. 63 | 15.8 
.3 | 826 | 1,101 | 1,376 | 1,651 | 1,926 2,477 15.9 
| 16.0 
601 276.7 | 553.4 | 830 | 1,107 | 1,384 | 1,600 | 1,937 2,490 


a For all distances under 1.6 miles the correction may be taken as +5 feet. Height of instrument 
is assumed 4,5 feet, 
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1 


Corrections for curva- 


2 3 4 7 8 9 ture, refraction, and 
heightof instrument.a 

553.4 830 | 1,107 Miles.| Feet. 
556.5 835 | 1,113 10.1 63 
559.6 839 | 1, 119 10.2 64 
562,7 844 | 1,125 10.3 65 
565. 7 849 | 1,131 10.4 67 
568.8 853 | 1,138 10.5 68 
571.9 858 | 1,144 10.6 69 
575.0 862 | 1,150 10.7 70 
578.1 867 | 1,156 10.8 71 
581.2 872 | 1,162 10.9 73 
2.1 | 584.2 876 | 1,168 2,045 11.0 75 
3.7 | 587 3 881 | 1,175 2,056 11.2 77 
.2 | 590. 4 886 | 1,181 2, 066 11.4 79 
5.7 | 598.5 890 | 1,187 2,077 11.6) $82 
3.9 | 596.6 895 | 1,193 2,088 | 2, 386 11.8 84 
.8 | 599,6 899 | 1,199 2,099 | 2,399 12.0| 87 
.4 | 602.7 904 | 1,205 2,110 | 2,411 | 2,712 | 12.2 90 
.9 | 605.8 909 | 1,212 2,120 | 2,423 | 2,726 | 12.4 93 
.4 | 608.9 913 | 1,218 2,131 | 2,436 | 2,740 | 12.6 96 
6.0 | 612.0 918 | 1,224 2,142 | 2,448 | 2,754 | 12.8 99 
.5 | 615.0 923 | 1,230 2,153 2,768 | 13.0 | 102 
.1 | 618.1 927 | 1,236 2,782 | 13.2 105 
.6 | 621.2 932 | 1,242 2,795 | 13.4 | 108 
2.1 | 624.3 936 | 1,249 2,809 | 13.6 | 111 
3.7 | 627.4 941 | 1,255 2,823 | 13.8 | 114 
5.2 | 930.5 946 | 1,261 2,837 | 14.0 | 117 
5. 8 J 950 | 1,267 2,851 | 14.2 | 120 
3 .6 955 | 1,273 2,865 | 14.4 124 
.9 . 7 960 | 1,279 9,879 | 14.6 | 127 
«4 RU 964 | 1,286 2,893 | 14.8 130 
.9 | 645. 9 969 2,906 | 15.0 132 
5 | 649.0 973 2,920 | 15.2 | 137 
.0 | 652.0 978 2,984 | 15.4 | 141 
.6 | 655.1 983 2,948 | 15.6 141 
.1]| 658.2 987 9,962 | 15.8 | 148 
.6 51.3 992 2,976 | 16.0 | 151 
.2 | 664.4 997 2,990 | 16.2) 153 
3.7 | 667.5 | 1,001 3,004 | 16.4 | 159 
3 | 6 1, 006 3,017 | 16.6 | 163 
5.8 | 673.6 | 1,010 3,031 | 16.8 167 
676.7 | 1,015 3,045 | 17.0 170 
679.8 | 1,020 3,059 | 17.2 174 
682.9 | 1,024 3,073 | 17.1 | 178 
686.0 | 1,029 8,087 | 17.6 182 
689.1 | 1,034 3,101 | 17.8 | 186 
692.1 | 1,038 3,115 | 18.0 | 190 
695.2 | 1,043 3,129 | 18.2 195 
698.3 | 1,047 3,142 | 18.4 199 
701.4 | 1,052 3,156 | 18.6 203 

704.5 | 1,057 8,170 | 18.8) 2071 
3.8 1,061 3,184 | 19.0 | 212 
.3 1,066 3,198 | 19.2 | 216 
5. 9 1,071 3,212 | 19.4 221 
EI 1,075 3,226 | 19.6 | 225 
.0 1, 080 3,240 | 19.8 230 
di? 1, 085 3,953 | 20.0 | 234 
33.0 1,089 3,267 | 21.0 | 258 
6 1,094 3,981 | 22.0 | 282 
.1 1,098 2,929 | 3,295 | 23.0 | 308 
7 | 1,103 2,941 | 3,309 | 24.0 335 
2 | 1,108 | 2,584 | 2,954 | 3,923 | 25.0) 363 


a For all distances under 1.6 miles the correction 
is assumed 4.5 feet. 


may be taken as 4-5 feet. 
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40 


Corrections for curva- 
1 2 3 4 | 5 6 Tus 9 ture, refraction, and 
| | height ofinstrument.a 
| 
? + 
| 0| 369.2 738 2,584 | 2,954 | 3,323 
1 870.8 742 2,595 | 2,966 | 3,937 | Miles.) Feet. Miles.) Feet. 
| 2| 372.8 745 2,606 | 2,978 | 3,351 1.6 6 | 10.2 64 
3| 373.8 748 2,617 | 2,991 | 3,365 | 2.1 7 | 10.3 65 
4 | 375.4 751 2,628 | 3,003 | 3,378 | 2.5 8 | 10.4 67 
5| 876.9) 754 2,639 | 3,015 | 3,392 | 2.8 9 | 10.5 68 
6 | 378.5 757 2,649 | 3,028 | 3,406 | 3.1 10 | 10.6 69 
i 7 | 380.0 760 2,660 | 3,040 | 3,420 | 3.4 11 | 10.7 70 
ῃ 8 | 381.6 763 2,671 | 3,053 | 3,434 | 3.6 12 | 10.8 71 
9| 383.1 766 2, 682 | 3,065 | 3,448 | 3.8 13 | 10.9 73 
10) 384.7! 769 2,693 | 3,077 | 3,462 1 14 | 11. 74 
11 886. 2 772 2,703 | 3,090 | 3,476 3 15 | 11.1 75 
12 | 387.7 775 2,714 | 3,102 ! 3,490 5 16 | 11.2 77 
13 | 389.3 779 2,725 | 3,114 | 3,504 7 17 | 11.3 78 
14 | 390,8 782 2,736 | 3,127 | 3,517 8 18 | 11.4 79 
15 | 392,4 785 2,747 | 3,139 | 3,531 0 19 | 11,5 80 
16 | 393.9 788 2,757 | 3,151 | 3,545 2 20 | 11.6 82 
17 | 395.5 791 8,559 4 21 | 11.7 83 
18 | 397.0 794 3,573 5 22 | 11.8 84 
19 | 398.6 797 3,587 | 5.7 23 | 11.9 86 e 
20 | 400.1 1,600 | 2,000 | 2,401 3, 601 5.8 24 | 12.0 87 
21 | 401.6 1,607 | 2,008 | 2,410 3,615 | 6.0 25 | 12.1 89 
22 1,613 | 2,016 | 2,419 3,629 | 6.1 26 | 12.2 90 
23 1,619 | 2, 024 | 2, 428 3, 643 6.3 27 | 12.8 91 
5 24 1,625 | 2,031 | 2,438 8,656 | 6.4 28 ) 12.4 93 
25 1,631 | 2,039 | 2,447 3, 670 6.5 29 | 12.5 94 
| 26 | 1,637 | 2,047 | 2, 456 3, 684 6.7 30 | 12.6 96 
I 21 1,644 | 2,055 | 2,465 3,698 | 6.8 81 | 12.7 97 
| 28 1,650 | 2,062 | 2,475 3,712 | 6.9 32 | 12.8 99 
| 29 3,726 | 7.0 33 | 12.9 | 100 
| 
| 30 3,740 | 7.2) ` 34 | 13.0 | 102 
D 31 3, 754 7.3 35 | 13.1 103 
32 8,768 | 7.4 96 | 13.2 | 105 
33 3,782 | 7.5 87 | 13.3 | 106 
34 3,796 | 7.6 38 | 13.4 108 
35 3,809! 7.8 39 | 13.5 | 109 
36 3,823 | 7.9 40 | 13.6 | 111 
] 87 2,985 3, 837 8.0 41 | 13.7 112 
| 38 2,995 3,851 8,1 42 133.8 114 
39 I 3, 006 8, 865 8.2 43 ) 13.9 15 
I 
40 | 3,017 3,879 | 8.3 44 | 14.0 | 117 
|| 41 3,028 3,893 | 8.4 45 | 14.1 119 
42 | 3,039 8,5 46 | 14.2 | 120 
A 43 3, 049 3,921 8.6 47 | 14.3 | 122 
44 3,060 3,935 | 8.7 48 | 14.4 124 
45 3,071 3,949 | 8.8 49 | 14.5 | 125 
46 8,082 | : 3,963 | 8.9 50 | 14.6 | 127 
47 | 3,093 | 3 3,976 | 9.0 51|14.7| 129 
48 3,104 3, 990 9.1 52 | 14.8 130 H 
f 49 3,113 4,003 | 9.2 53 | 14.9 | 132 
50 3,125 4,018 | 9.3 54 | 15.0 | 134 
| 51 3,136 4,032 | 9.4 | ` 55 | 15.1 | 135 
52 3,147 4,046 | 9.5 56 | 15.2 | 137 
| ba 3,158 4,060 | 9.6 58 | 15.2 139 
5 3,169 4,074 9.7 59 | 15.4 141 
| 55 3,179 4,088 98| 60)15:5) 142 
1 56 3, 190 4,102| 9.9 61 | 15,6 | 144 
57 3,201 | 3,658 | 4,116 | 10.0 62 | 15.7 | 146 
58 | 3,212 | 3,671 | 4,130 | 10.1 63 | 15.8 | 148 
᾿ 59 | 3,223 | 3,683 | 4, 144 15.9| 150 
t 16.0 | 151 
| 60 | 461.9 3,234 | 3,696 | 4,157 d 


a For all distances under 1.6 miles the correction may be taken as + δ feet. Height of instrument 
is assumed 4.5 feet. 
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a For all distances under 1.6 miles the correction may be taken as + 5 feet. Height of instrument 
is assumed 4.5 feet, 
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6° 


EE — — ἕο ———————À 
Jorreetions for curva- 
1 2 3 4 5 6 7 8 9 ture, refraction and 
heightofinstrument.a 
D I | 
0 | 555.0 | 1,110 | 1,665 | 2,220 | 2,775 | 3,330 | 3,885 | 4,440 | 4,995 
1| 556.5 E 2,783 | 3,339 | 3,896 | 4, 452 | 5,009 | Miles.) Feet. | Miles, Feet. 
2) 558.1 2,790 | 3,348 | 8,906 | 4,464 | 5,023 | 1.6 6 | 10.2 | 64 
3 | 559.6 2,798 | 3,358 | 3,917 2.1 7 | 10.8 65 
4] 561.211, 2 3 | 3,36 3, 928 2.5 8 | 10.4 67 
δι 562.7 | 1, 3, 939 2.8 9 | 10.5 68 
6| 564.3 | 1, 3,950 3.1 10 | 10.6 69 
7| 565.8 | 1, 13: 3,961 3.4 11 | 10.7 70 
8 | 567.4 | 1,13: 3,972 3.6 12 | 10,8 71 
91 568.9 | 1,13 3, 983 | 9.8 13 | 10.9 73 
I | 
10 | 570,5 | 1,141 | 1,711 423 | 3,993 | 4.1 14 | 11.0 74 
11 572.0 | 1,144 | 1,716 | 2,288 3,432 | 4,004 4.3 15 | 11.1 75 
12 | 573.6 | 1,147 | 1,721 | 2,294 | 2,868 | 3,442 | 4,015 4.5 16 | 11.2 | 77 
13 | 575.2 | 1,150 | 1,725 | 2,301 | 2,876 | 3,451 | 4,026 4.7 17 | 11.3 | 78 
14 | 576.7 | 1,153 | 1,730 | 2,307 | 2,884 | 3,460 | 4,037 4.8 18 | 11.4 79 
15 | 578.3 | 1,157 | 1, 2,313 | 2,891 | 3,470 | 4,048 5.0 19 | 11.5 80 
16 | 579.8 | 1,160 | 1, 2,319 | 2,899 | 3,479 | 4,059 5.2 20 | 11.6 82 
17 | 581.4 | 1,163 | 1, 2,907 | 3,488 | 4,070 5.4 21 | 11.7 83 
18 | 582.9 | 1,166 | 1, 2,915 | 3,498 | 4,080 5.5 22 | 11.8 84 
19 | 584.5 | 1,169 | 1, 2,922 | 3,507 | 4,091 | 4,676 | 5,260 | 5.7 23 | 11.9 86 
20 1,112 11; 2,930 | 3,516 | 4,102 | 4,688 | 5,274 | 5.8 24 .0 87 
21 1,175 | 1, 2,938 4,113 | 4,701 | 5,288 | 6.0 25 | 12.1 89 
22 1,178 | 1, 2, 946 4,124 | 4,713 | 5,302 | 6.1]. 26 90 
23 1,181 | 1, 2,953 4,135 | 4,726 | 5,816 | 6.3 27 91 
24 1,185 | 1, 2, 961 4,146 | 4,738 | 5,330 | 6.4 28 93 
2 1,188 | 1,781 2, 969 4,157 | 4,750 | 5,344 6.5 29 94 
26 1,191 | 1,786 2,977 4,168 | 4,763 | 5,358 | 6.7 30 96 
27 1,194 | 1,791 2,985 | ἃ 4,178 | 4,775 | 5,372 6.8 31 97 
28 1,197 | 1,795 2,992 | 3,591 | 4,189 | 4,788 | 5,386 | 6.9 32 99 
29 1,200 | 1, 800 3,000 | 3,600 | 4,200 | 4,800 | 5,400 | 7.0 ΕΣ 100 
30 1,203 | 1,805 | 2,406 | 3,008 | 3,609 4,813 | 5,414 | 7.2 34 102 
31 1,809 | 2,413 | 3,016 | 3,619 4,825 | 5,428 7.3 35 103 
32 1,814 | 2,419 | 3,023 | 3,628 4,838 | 5,442 | 7,4 36 105 
33 1,819 | 2,425 | 3,031 | 3,637 4,850 | 5,456 | 7.5 37 106 
94 . 1,823 | 2,431 | 3,039 | 3,647 4,862 | 5,470 | 7.6 38 108 
85 1 609.4 1,828 | 2,437 | 3,047 | 3, 656 4,875 | 5,484 | 7.8 39 109 
36 | 610.9 1,833 | 2,444 | 3,055 | 3,666 4,887 | 5,498 7.9 40 111 
37 | 612,5 1,837 | 2,450 | 3,062 | 3,675 4,900 | 5,512 | 8,0 41 112 
38 | 614.0 1,842 | 2,456 | 3,070 | 3,684 4,912 | 5,526 | 8.1 42 114 
39 | 615.5 1,847 | 2,462 | 3,078 | 3,694 4,925 | 5,540 | 8.2| 43 115 
40 | 617.2 1,851 | 2,469 | 3,086 | 3, 703 5,554 | 8.3 44 | 14.0 | 117 
41 618.7 1,856 | 2,475 | 3,094 | 3,712 5,568 8.4 45 | 14.1 119 
42 | 620.3 1,861 ! 2,481 | 3,101 | 3,722 5,582 | 8.5 46 | 14.2 120 
43 621.8 1,865 3, 731 5, 596 8.6 47 | 14.3 122 
44 623.4 1,870 3,740 5,010| 8.7 48 | 14.4 124 
45 6: 1,875 3, 750 4, 999 | 5,624 8.8 49 | 14.5 125 
46 | 626.5 1,879 3, 759 5,012 | 5,638 | 8.9 5 14.6 | 127 
47 | 628,0 1,884 3, 768 5,024 | 5,658 | 9.0 51 | 14.7 129 
48 629. 6 1,889 3,778 | 5,037 | 5,667 9.1 52 | 14.8 130 
49 | 631.2 1,894 3,787 5,049 | 5,681 | 9.2 58 | 14.9 | 132 
50 | 632.7 | 1,265 | 1,898 3,796 5,062 | 5,695 | 9.3 54 | 15,0 | 134 
51 | 634.3 1 1,269 | 1,903 3,806 5,074 | 5,709 | 9.4 55 | 15.1 135 
52 | 635.8 | 1,272 | 1,908 3,815 5,087 | 5,723 9.5 56 5.2 137 
53 | 637.4 | 1,275 | 1,912 3,824 5,099 | 5,737 | 9.6 58 | 15.3 | 139 
54 | 638.9 | 1,278 | 1,917 3, 834 5,112 | 5,751 9.7 59 | 15.4 | 141 
55 | 640.5 | 1,281 | 1,922 8, 843 5,124 | 5,765 | 9.8 60 | 15.5 | 142 
56 | 642.1 | 1,284 | 1,926 3,852 5,136 | 5,779 | 9.9 61 | 15.6 | 144 
7 | 643.6 | 1,287 | 1,931 3,862 5,149 | 5,793 | 10.0 62 | 15.7 146 
58 | 645.2 | 1,290 | 1,936 3, 871 5,161 | 5,807 | 10.1 63 | 15.8 | 148 
59 | 646.7 | 1,293 | 1,940 3, 880 5,174 | 5,821 15.9 qu 
16.0 151 
60 | 648.3 | 1,297 | 1, 945 3,890 5,186 | 5,835 
Eeer J 


aFor all distances under 1.6 miles the correction may be taken as + 5 feet. Height of instrument 
is assumed 4.5 feet, 
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ke 
Corrections for curva- 
1 2 3 4 5 6 7 8 9 ture, refraction and 
heightofinstrument.a 
, 
0 | 648.3 | 1,297 | 1,945 | 2,593 | 3,242 | 3,890 | 4,538 | 5,186 | 5,835 
1 | 649.9 | 1,300 | 1,950 | 2,599 | 3,249 | 3,899 | 4,549 | 5,199 | 5,849 | Miles.| Feet. | Miles.) Feet. 
21 651.4 | 1,303 | 1,954 | 2,606 | 3,257 | 3,909 | 4,560 | 5,211 | 5,863 | 1.6 6 | 10.2 64 
3 | 653.0 | 1,306 | 1,959 | 2,612 | 3,265 | 3,918 | 4,571 | 5,224 | 5,877 | 2.1 7 | 10.3 65 
4 | 654.5 | 1,309 | 1,964 | 2,618 | 3,273 | 3,927 | 4,582 | 5,236 | 5,891 | 2.5 8 | 10.4 67 
5 | 656.1 | 1,312 | 1,968 | 2,624 | 3,281 | 3,937 | 4,593 | 5,249 | 5,905 | 2.8 9 | 10.5 68 
6 | 657.7 | 1,315 | 1,973 | 2,631 | 3,288 | 3,946 | 4,604 | 5,261 | 5,919 | 3.1 10 | 10.6 69 
7) 659.2 | 1,318 | 1,978 | 2,637 | 3,296 | 3,955 | 4,615 | 5,274 | 5,933 | 3.4| 11]|10.7| 70 
8 | 660.8 | 1,322 | 1,982 | 2,643 | 3,304 | 3,965 | 4,626 | 5,286 | 5,947 | 3.6 12 | 10.8 71 
9 | 662.4 | 1,325 | 1,987 | 2,649 | 3,312 | 3,974 | 4,636 | 5,299 | 5,961 | 3.8 13 | 10.9 73 
| 
10, 663.9 | 1,328 | 1,992 | 2,656 | 3,320 | 3,983 | 4,647 | 5,311 | 5,975 | 4.1 14 | 11.0 74 
11 | 665.5 | 1,331 | 1,996 | 2,662 | 3,327 | 3,993 | 4,658 | 5,324 | 5,989 | 4.3 15 | 11.1 75 
12 | 667.0 | 1,334 | 2,001 | 2,668 | 3,335 | 4,002 | 4,669 | 5,336 | 6,003 | 4.5 16 | 11.2 77 
13 | 668.6 | 1,337 | 2,006 | 2,674 | 3,343 | 4,012 | 4,680 | 5,349 | 6,017 | 4.7 17 | 11.3 78 
14 | 670.2 | 1,340 | 2,010 | 2,681 | 3,351 | 4,021 | 4,691 | 5,361 | 6,031 4.8 18 | 11.4 79 
15) 671.7 | 1,343 | 2,015 | 2,687 | 3,359 | 4,030 | 4,702 | 5,374 | 6,045 | 5.0] 19 | 11.5 |` 80 
16 | 673.3 | 1,347 | 2,020 | 2,693 | 3,366 | 4,040 | 4,713 | 5,386 | 6,060 | 5.2 20 | 11.6 82 
17 | 674.8 | 1,350 | 2,025 | 2,699 | 3,374 | 4,049 | 4,724 | 5,399 | 6,074 | 5.4 21 | 11.7 83 
18 | 676.4 | 1,353 | 2,029 | 2,706 | 3,382 | 4,058 | 4,735 | 5,411 | 6,088 | 5.5 22 | 11.8 84 
19 | 678.0 | 1,356 | 2,034 | 2,712 | 3,390 | 4,068 | 4,746 | 5,424 | 6,102 | 5.7| 23 | 11.9 | 86 
20 | 679.5 | 1,359 | 2,039 | 2,718 | 3,398 | 4,077 | 4,757 | 5,436 | 6,116 | 5.8 24 | 12.0 87 
21 681.1 | 1,362 | 2,043 | 2,724 | 3,405 | 4,087 | 4,768 | 5,449 | 6,130 | 6.0 25 | 12.1 89 
22 | 682,6 | 1,365 | 2,048 | 2, 731 | 3,413 | 4,096 | 4, 779 | 5,461 | 6,144 6.1 26 | 12.2 90 
23 | 684.2 | 1,368 | 2,053 | 2, 737 | 3,421 | 4,105 | 4,789 | 5,474 | 6,158 | 6.3 27 | 12.3 91 
24 | 685.8 | 1,372 | 2,057 | 2,743 | 3,429 | 4,115 | 4,800 | 5,486 | 6,172 | 6.4 28 | 12.4 93 
251 687.3 | 1,375 | 2,062 | 2,749 | 3,437 | 4,124 | 4,811 | 5,499 | 6,186 | 6.5 29 | 12.5 94 
26 | 688.9 | 1,378 | 2,067 | 2, 756 | 3,444 | 4,133 | 4,822 | 5,511 | 6,200 | 6.7 30 | 12.6 96 
27 | 690.5 | 1,381 | 2,071 | 2, 762 | 3,452 | 4,143 | 4,833 | 5,524 | 6,214 | 6.8 31 | 12.7 97 
28 | 692.0 | 1,384 | 2,076 | 2,768 | 3,460 | 4,152 | 4,841 | 5,536 | 6,228 6.9 32 | 12.8 99 
29 | 693.6 | 1,387 | 2,081 | 2,774 | 3,468 | 4,161 | 4,855 | 5,549 | 6,242 | 7.0 33 | 12.9 | 100 
1 
80 | 695.1 | 1,390 | 2,085 | 2, 781 | 3,476 | 4, 171 | 4, 866 6,256 | 7.2 34 | 13.0 102 
31 | 696.7 | 1,393 | 2,090 | 2, 787 1'3,483 | 4,180 | 4,877 6,270 | 7.3 35 | 13.1 108 
~82 | 698.3 | 1,396 | 2,095 | 2,793 | 3,491 | 4,190 | 4, 888 6, 284 7.4 36 | 13.2 105 
33 | 699.8 | 1,400 | 2,099 | 2, 799 | 3,499 | 4, 199 | 4, 899 6,298 | 7.5 37 | 13.3 | 106 
34 | 701,4 | 1,403 | 2,104 | 2,806 | 3,507 | 4,208 | 4,910 6,312 | 7.6 38 | 13.4 108 
35 | 702.9 | 1,406 | 2,109 | 2,812 | 3,515 | 4,218 | 4,921 6,327 | 7.8 39 | 13.5 109 
36 | 704.5 | 1,409 | 2,114 | 2, 818 | 3,523 | 4,227 | 4,932 6,341 7.9 40 | 13.6 111 
37 | 706.1 | 1,412 | 2, 118 | 2, 824 | 3,530 | 4,236 | 4,943 6,355 | 8.0 41|13.7| 112 
88 | 707.6 | 1,415 | 2, 123 | 2, 831 | 3,538 | 4,246 | 4,953 6,369 | 8.1 42 | 13.8 114 
389 | 709.2 | 1,418 | 2,128 | 2,837 | 3,546 | 4,255 | 4,964 6,383 | 3.2 43 | 13.9 115 
40 | 710.8 | 1,422 | 2,132 | 2,843 | 3,554 | 4,265 | 4,975 | 5,686 | 6,397 | 8.3 44 114.0) 117 
41 712.3 | 1,425 | 2, 137 | 2,849 | 3,562 | 4,274 | 4,986 | 5,699 | 6,411 8.4 45 | 14.1 119 
42 | 713.9 | 1,428 | 2,142 | 2,856 | 3,569 4,997 | 5,711 | 6,425 | 8.5 46 | 14.2) 120 
43 | 715.5 | 1,431 | 2,146 | 2, 862. | 3,577 5,008 | 5,724 | 6,439 | 8.6) 47| 14.3 | 122 
44 | 717.0 | 1,434 | 2,151 | 2, 868 | 3,585 5,019 | 5,736 | 6,453 | 8.7 48 | 14.4 124 
45 | 718.6 | 1,437 | 2,156 | 2,874 | 3,593 5,030 | 5,749 | 6,467 | 8.8| 49] 14.5 | 125 
46 | 720.2 | 1,440 | 2,160 | 2, 881 | 3,601 5,041 | 5,761 | 6,481 8.9 50 | 14.6 127 
47) 721.7 | 1,443 | 2,165 | 2,887 | 3,609 5,052 | 5,774 | 6,495 | 9.0 | δ1|14.7| 129 
48 | 723.3 | 1,447 1 2, 170 | 2,893 ! 3,616 5,063 | 5,786 1 6,510 | 9.1 52 | 14.8 | 130 
49 | 724.8 | 1,450 | 2,175 | 2,899 | 3,624 5,074 | 5,799 | 6,524 | 9.2 53 | 14.9 132 
50 | 720.4 | 1,453 | 2,179 | 2,906 | 3,632 5,085 | 5,811 | 6,538 | 9.3) δ4|15.0| 134 
51 | 728.0 | 1,456 | 2, 184 | 2,912 | 3,640 5,096 | 5,824 | 6,552 | 9.4 55 | 15.1 135 
52 | 729.5 | 1,459 | 2,189 | 2,918 | 3,648 5,107 | 5,836 | 6,566 | 9.5 56 | 15.2 | 137 
53 | 731.1 | 1,462 | 2,193 | 2,924 | 3,656 5,118 | 5,849 | 6,580 | 9.6 58 | 15.3 | 139 
54 | 739.7 | 1,465 | 2,198 | 2,931 | 3, 663 5,129 | 5,861 | 6,594 | 9.71 59|15.4| 141 
55 | 734.2 | 1,468 | 2,203 | 2,937 | 3,671 5 | 5,140 | 5,874 | 6,608 | 9.8 60 | 15.5 | 142 
56 | 735.8 | 1,472 | 2,207 | 2,943 | 3,679 5 | 5,151 | 5,886 | 6,622 | 9.9 61 | 15.6 | 144 
57 | 737,4 | 1,475 | 2,212 | 2,949 | 3,687 | 4,424 | 5,162 | 5,899 | 6,636 | 10.0 | 62 | 15.7 | 146 
58 | 738.9 | 1,478 | 2,217 | 2,956 | 3,695 | 4,434 | 5,172 | 5,911 | 6,650 | 10.1 | 63 | 15.8 | 148 
59 | 740.5 | 1,481 | 2,221 | 2,962 | 3,702 | 4,443 | 5,183 | 5,924 | 6,664 T ` 150 
6. 151 
60 | 742.1 | 1,484 | 2,226 | 2,968 | 3,710 | 4,452 | 5,194 | 5,936 | 6,678 


a For all distances under 1.6 miles the correction may be taken as + 5 feet. Height of instrument 


is assumed 4.5 feet, 


| 
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TABLE 35.— For obtaining differences of altitude for any minute, ete. Continued. 


, 
0| 742.1 
1| 743.6 
2| 745.2 
3| 746.8 
4| 748.8 
5 | 749.9 
6| 751.5 
7| 753.0 
8 | 754.6 
9| 700.2 
10| 757.7 
11 | 759.3 
12 | 760.9 
13 | 762.4 
14 | 764.0 
15 | 765.6 
16 | 767.1 
17 1 768.7 
18 | 770.3 
19 | 771.8 
20 | 773.4 
21 | 775.0 
22 | 776.6 
23 | 778.1 
24 | 779.7 
25) 781.8 
26 | 782.8 
27 | 784.4 
28 1 786.0 
29 | 787.5 
30 | 789.1 
81 | 790.7 
32 | 792.2 
33 | 793.8 
34 | 795.4 
35 | 790.9 
86 | 798.5 | 
37 | 800.1 
“4 
89 1 803.2 


40 | 804.8 
411 806.4 
421 808,0 
43 | 809.5 
44 | 811.1 
45) 812.7 
46 | 814.2 
47 | 815.8 
48 | 817,4 
49 | 819.0 
50 | 820.5 
51 22,1 
52 oid 
53 -3 
54 26.8 
55 | 828.4 
56 | 830,0 
57 | 831.5 
58 | 833.1 


60 | 836,3 


1,484 
1,487 
1,490 
1,494 
1, 497 
1,500 
1, 508 
1,506 
1, 509 
1,512 


1,515 
1,519 
1,522 
1,525 
1,528 
1,581 
1,584 
1,537 
1,541 
1,544 


1,547 
1,550 
1, 553 
1,556 
1,559 
1,562 
1, 566 
1,569 
1,572 
1,575 


1,57. 
1,581 
1, 584 
1, 588 
1,591 
1,594 


| 1,597 


1, 600 
1, 603 
1, 007 


1,610 
1,613 
1,616 
1, 619 
1,622 
1,625 
1,628 
1, 632 
1,635 
1, 638 


1,641 
1, 644 
1,647 
1,651 
1, 654 
1,657 
1, 660 
1,663 
1, 666 
1, 669 


1,673 


2,967 
2,972 
2,377 
2, 381 
2, 386 
2,391 
2, 396 
2, 400 
2, 405 
2,410 


2,414 
2,419 
2,424 
2, 429 
2,433 
9 438 
2,443 
2,447 
2, 452 
2,457 


2, 40: 
2, 466 
2,471 
2,476 
2, 481 
2,485 
2,490 
2, 495 
2, 499 
2,504 


2, 509 


2,968 | 3,710 
2,974 | 8,718 
2,981 | 3, 726 
2,987 | 3,734 
2,993 | 3,742 
3,000 | 3, 749 


3,006 | 3,757 | 4, 


3,012 | 3,765 
3,018 | 3,773 
3,095 | 3,781 


3,031 | 3,789 
3,037 | 3,797 
3,043 | 3, 804 
3,050 | 3, 812 
3,056 | 3, 820 
8,062 | 3, 828 
3,069 | 3, 836 
8,075 | 3, 844 
3,081 | 3,851 
3,087 | 3,859 


3,094 | 3,867 
3,100 | 3, 875 
3,106 | 3, 883 
3,112 | 3, 891 
3, 119 | 3, 898 
3,125 | 3,906 
3,131 | 3,914 
3,138 | 3,922 
3,144 | 3,930 
3,150 | 3,938 


3,156 | 3,945 
3,163 | 3,953 
3,169 | 3,961 
3,175 | 3, 969 
3,182 | 3,977 
3,188 | 3, 985 
3,194 | 3,993 
3,200 | 4, 001 
3,907 | 4,008 
3,213 | 4,016 


4,024 
4,032 
4,040 
4, 048 
4, 056 
: 4, 063 
8,257 | 4,071 
3,263 | 4,079 
3,970 | 4,087 
3,976 | 4,095 


4,103 
4,111 
4,118 
4,126 
4,134 
4,142 
4,150 
4,158 
4,166 
4,173 


4,181 


4,546 


4, 678 


6: 


4, 923 
4, 933 
4, 942 
4, 952 
4, 961 
4, 970 
4; 980 
4, 989 
4, 999 
5, 008 


5,018 


5,194 | 5,936 
5,205 | 5,949 
5,916 | 5,962 
5,997 | 5,974 
5,938 | 5,987 
5,249 | 5,999 
5,960 | 6,012 
5,271 | 6,021 
5,982 | 6,037 
5,993 | 6,049 


5,304 | 6,002 
5,315 | 6,074 
5,326 | 6,087 
5,337 | 6,100 
5,948 | 6,112 
5,359 | 6,125 
5,370 | 6,137 
5,381 | 6, 150 
5,392 | 6,162 


5,403 | 6,175 | 6 


5,414 
5,425 
5,436 
5,447 
5, 458 
5, 469 
5,480 | 6,263 
5,491 | 6,275 
5,502 | 6,288 
5,513 | 6,500 


5,612 | 6,414 


6,426 


6,439 
6,451 
6, 464 
7 | 6,476 
6, 489 
6,501 
6,514 
6,527 
6, 539 
6,552 


6,564 
6,577 
6,590 
| 6,602 
6,615 
6,627 
6,640 
6, 652 
6,665 
6,678 


6, 690 


Corrections for curva- 


a For all distances under 1.6 miles the correction 
is assumed 4,5 feet, 


9 ture, refraction, and 
height of instrument.a 
6, 678 
6,693 |Miles.| Feet. | Miles.| Feet. 
6,707 | 1.6 6 | 10.2 64 
6,721| 2.1 7 | 10.3 65 
6,735 8 | 10,4 67 
2.8 9 | 10,5 68 
3.1 10 | 10.6 69 
3.4 11 | 10.7 70 
3.6 12 | 10.8 71 
3.8 13 | 10.9 Τι 
4.1 14 | 11.0 7 
4.3 15 | 11.1 75 
4.5 16 | 11.2 77 
4.7 17 | 11.3 78 
4,8 18 | 11,4 79 
5.0 19 | 11.5 80 
5.2 20 | 11,6 82 
5.4 21 | 11.7 83 
5.5 22 | 11.8 84 
5.7 23 | 11.9 86 
5.8 87 
6.0 89 
6.1 90 
6.3 91 
6.4 93 
6.5 94 
6.7 96 
6.8 97 
6.9 99 
7,088 | 7.0 100 
7,102 | 7.2 102 
7,116 | 7.3 103 
7,130 | 7.4 105 
7,144 7.5 106 
7,159 | 7.6 108 
7,173) 7.8 ë 109 
7,187) 7.9 13. 6 111 
7,201 |. 8.0 41 | 13.7 | 112 
7,215 | 8.1 42 | 13.8 114 
7,220 | 8.2| 43|13.9| 115 
7,243 | 8.31 44 | 14.0- 
7, | 8.4 45 | 14.1 
7,2 8.51 46 | 14.2 
7,286 | 8.6 | 47 | 14.3 
7,300 8.71 48 | 14.4 
7,314 8.81 49 | 14.5 
7,928 8.9 50 | 14.6 
7,942 | 9.0 51 | 14.7 
7,357 | 9.1 52 | 14.8 
7,971]. 9:2 53 | 14.9 
7,385 | 9.3 54 | 15.0 | 134 
7,399 | 9.4 55 | 15,1 135 
7,413 | 9.5 56 | 15.2 137 
7,427 | 9.6 58 | 15.3 | 139 
7, 442 9.7 59 | 15.4 141 
7,456 | 9.8 60 | 15.5 | 142 
7,470 | 9.9 61 | 15.6 | 144 
7,484 | 10.0 62 | 15.7 | 146 
7,498 | 10.1 63 | 15.8 148 
7,512 15.9 | 150 
16.0 | 151 
7,526 ] 


may be taken as + 5 feet. Height of instrument 


99 


GEOGRAPHIC TABLES AND FORMULAS. 


TABLE 35.— For obtaining differences of altitude for any minute, etc.—Continued. 


& 
oo 5ο 


*o 06-10: EE 


.4 
.0 
.6 
4.2 
5.7 
“3 
3) 
oO 


KTA TN EISE 
A pem bech ka penë pu be pë bech pi 


5,854 


6,075 
6, 086 
6; 097 
6,108 
6,119 
6,130 
6,141 
6,152 
6,163 
6,174 


6,185 


6,274 
6,285 


6, 296 
6, 307 
6,318 
6,329 
6,340 
6,351 
6, 362 
6,373 
6,384 
6,395 


6, 406 
6, 417 
6, 429 
6,440 
6, 451 
6,462 
6,473 
6, 484 
6,495 
6,506 


6,517 


6, 690 
6, 703 
6,715 
6, 728 
6, 741 
6, 753 
6, 766 
6,778 
6,791 
6, 804 


6,816 
6, 829 
6, 842 
6, 854 
6,867 
6, 879 
6,892 
6, 905 
6,917 
6, 930 


6,943 
6, 955 
6; 968 
6, 980 
6, 993 
7, 006 
7,018 
7,031 
7,043 
7, 056 


7,068 
7,081 
7,094 
7,107 
7,119 
7,132 
7,145 
7,157 
7,170 
7,183 


7,195 
7,208 
7, 220 
7,233 
7,246 
7,258 
7,271 
7,984 
7,296 
7,309 


7,322 
7,334 
7,347 
7,360 
7,372 
7,385 
7,397 
7,410 
7,423 
7,435 


7,448 


Mao 
& 


5 Gen 
= 
πα 


NNN NNNNNNNNNN 
> 
pa 
E? 


2 
Ex 


8, 038 
8, 052 
8, 066 
8, 080 


8,095 
8,109 
8,123 
8,137 
8,151 
8,166 
8,180 
8,194 
8, 208 
8,293 


8,237 
8,951 
8, 265 
8,279 
8, 294 
8, 308 
8,322 
8,336 
8,351 
8,365 


8,379 


a For all distances under 1.6 miles the correction 
is assumed 4,5 feet. 


may be taken as + 5 feet. 


Corrections for curva- 
ture, refraction, and 
height of instrument.a 
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Height of instrument 
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TABLE 35.—For obtaining differences of altitude for any minute, etc.—Continued. 
g ot d J Y D 


10? 


SO QO SI CUR OO 


14 | 953.2 
15 | 954.8 
16 | 956.4 


21 | 964.3 
22| 965.9 
23) 907.5 
241 909.1 
25| 970.7 
26| 972.2 
27) 978 
98| 975.4 
29 | 977.0 
30| 978.6 
31| 980.2 
32| 981.8 
33| 983.4 
341 985.0 
35| 980.5 
36| 988.1 
37 | 989.7 
38| 991.8 
39| 992.9 
| 
| 40| 994.5 
41| 996.1 
42| 997.7 
43| 999.3 
44 | 1,000, 9 


e 


45 | 1,002.5 
46 | 1,004.0 


51 | 1,012.0 
52 | 1,013.6 
| 53 | 1,015.2 
54 | 1,016.8 
55 | 1,018.4 
56 | 1,020.0 
57 | 1,021.5 
58 | 1,023.1 
59 | 1,024. 7 
60 | 1,026. 3 


2 3 4 
1,862 3, 724 
1,865 3,730 
1,868 3,737 
1,872 3, 743 
1,875 3, 749 
1,878 3,756 
1,881 3,762 
1,884 3,768 
1,887 3,715 
1,891 | 3,781 
1,894 | 2 8, 787 
1, 897 5 | 3,794 
1, 900 | 8,800 
1,903 3, 807 
1, 906 3,813 | 
1, 910 3, 819 
1,913 3,826 
1,916 3,832 
1,919 3,838 
1,922 3,845 
1,926 | 8,851 
1,929 3,857 
1, 932 3, 864 
1,935 3,870 
1,938 3, 876 
1,941 3,883 
1,944 3, 889 
1, 948 3, 895 
1,951 3, 902 
1, 954 3, 908 
1,957 | 2,936 | 3,914 | 
1,960 | 2,941 | 3,921 
1,964 | 2,945 | 3,927 
1,967 | 2,950 | 3,933 
1,970 | 2,955 | 3,940 
1,973 | 2,960 | 3,946 
1,976 | 2,964 | 3,953 
1,980 | 2,969 | 3,959 
1,983 | 2, 974 | 3,965 
1,986 | 2,979 | 3,972 
1,989 | 2, 984 | 3,978 
1,992 | 2, 988 | 3,084 
1,995 | 2,993 | 3, 991 
1,999 | 2,998 | 3, 997 
2,002 | 3,003 | 4,003 ! 
2,005 | 3,007 | 4,010 
2,008 | 3,012 | 4,016 | 
2,011 | 3,017 | 4,023 
2,014 |.3,022 | 4,029 
2,018 | 3,026 | 4,035 | 
2,021 | 3,031 | 4,042 
2,024 | 3,036 | 4,048 
2,027 | 3,041 | 4,054 
2,030 | 3,046 | 4,061 
2,034 | 3,050 | 4,067 
2,037 | 3,050 | 4,073 
2,040 | 3,060 | 4,080 
2,043 | 3,065 | 4, 086 
2,046 | 3,069 | 4,093 
2,049 | 3,074 | 4,099 
2,053 | 3,079 | 4,105 


Corrections for curva- 
8 9 ture, refraction and 
height ofinstrument.@ 


5 6 7 
4,655 | 5,586 | 6,517 | 7,448 | 8,379 
4,663 | 5,596 | 6,528 
4,671 | 5,605 | 6,539 | 7,473 | 8,408 | 1 
4,679 | 5,615 | 6,550 | 7,486 | 8,422 | 2. 
4,687 | 5,624 | 6,561 | 7,499 | 8,436 | 2. 
4,695 | 5,634 | 6,573 | 7,512 | 8,450 | 2. 
4,703 | 5,643 | 6 7,524 | 8,405 | 3 
4,711 | 5,653 | 6,595 | 7,537 | 8,479 | 3. 
4,718 | 5,662 | 6,606 | 7,550 | 8,493 | 3. 
4,726 | 5,072 | 6,617 | 7,562 | 8,508 | 3. 
4,734 | 5,681 | 6,628 | 7,575 
4,742 | 5,691 | 6,639 | 7,588 
4, 750 | 5,700 | 6,650 | 7,600 | 8, 
4,758 | 5,710 | 6,661 | 7, 613 | 8, 565 
4,766 | 5,719 | 6,672 | 7,626 | 8,579 
4,774 | 5,729 | 6,684 | 7,638 | 8,593 
4, 78: 6,695 | 7,651 | 8,607 

5, 706 | 7,έ 


E 
N 
NO: 
EE 
& 


4, 885 


4, 893 
4,901 
4,909 
4,917 
4,925 
4,933 | 5,919 
4,941 | 5, 
4,949 | 5 
4,957 | 5, 
4, 965 


4, 973 
4, 980 
4,988 
4,996 
5,004 
5,012 | 6,015 
5,020 | 6,021 
5,028 | 6,084 
5,036 | 6,043 
5,044 | 6,053 


5,052 | 6,062 
5,060 | 6,072 
5,068 | 6,082 
5,076 | 6,091 
5,084 | 6,101 
5,092 | 6,110 
5,100 | 6, 120 
5,108 | 6,129 
5,116 | 6,139 
5,194 | 6,148 


5,132 | 6,158 


6, 906 
6,917 


a 
e 


84 


es 


17 


40 


----1-1-1-1-1-1-1 


78 


LA τα pi pi pi i pi i 
SURE 
E 


Le 
Ka 
pse 


7,461 | 8,393 | Miles.) Feet. Miles Feet. 
d .6 6 | 10.2 64 


564 | 8,622 
676.| 8,636 
689 | 8,650 


E 
[zh 


8,665 
8,679 
27 | 8,693 


SES 1-1 -α sg 


ανασα ES ËS ËS ES ES ES ES ---1-1-1-1-1-1-1- 


7,899 | 8,807 
7,841 | 8,822 
7, 854 | 8, 836 
7,867 | 8, 850 
7,880 | 8,865 
7,905 | 8,893 
8,908 
8,922 
8, 936 


8,951 


8,058 | 9,065 


8,071 | 9,079 | 9. 


8,083 | 9,094 9. 
8,096 | 9,108 | 9. 


5,109 


8,198 | 9,223 
8,911 | 9,237 


a For all distances under 1.6 miles the correction may be taken as + 5 feet. 
is assumed 4.5 feet. 


OAK Se 5 - 


pan 


3 | 8,722 |- 6. 
35 | 8,736 | 6. 
78 | 8,750 | 6. 
91 | 8,764 6. 
808 | 8,779 | 6. 
816 | 8,793 | 7. 


1 
2 
40 | 8,707 | 6. 
i! 
^ 


1 
5 

8| 9110.5) 68 
TJ 10|10.6| 69 
4| 1)10.7) 70 
6| 12 | 10.8 | 71 
8| 13 | 10.9 | 73 
1| 14|11.0| 74 
3| 1δ|11.1] 7 
51916 11122. ΠῚ 
TA AT PIES NS 
8| 18)1.4) 79 
oj 19 | 11.5 | 80 
2| 20111.6 | 82 
4| 21/11.7| 85 
5| 22|11.8| 84 
7| 23 | 11.9 | 86 
8| 24 | 12.0 | 87 
0| 95|13.1|. 89 
1| 26)12.2: 90 
3| 27)12.31 91 
4| 28|12.4| 93 
5| 29|12.5| 94 
7| 30|12.6| 96 
8] 81119] 97 
9| 32|12.8| 99 
oj 33 | 12.9 | 100 
2) 34 | 13.0 | 102 
.3 | 35 | 13.1 | 103 
.4| 96 | 18.2 | 105 
.5 | 37 | 18.8 | 106 
6 | 38 | 13.4 | 108 
8 | 39 | 13.5 | 109 
.91 40 | 13.6.| 111 
.0 | - D 
Gi 

.2 


7 
7 
7 
7 
7. 
7,892 | 8,879 | 7. 
7 
8, 
8 
8 


8 
8,965 | 8. 
8,979 | 8, 
8,993 | 8. 
9,008 | 8. 
8,020 | 9,022 | 8. 
8,032 | 9,036 | 8. 
8,045 | 9,051 | 9. 


© 


9,122 | 9. 
8,121 | 9,137 | 9. 
8,134 | 9,151 | 9. 
8,147 | 9,165 | 9. 
8,160 | 9,180 | 9. 
8,172 | 9,194 | 10. 
8,185 | 9,208 | 10. 


3) 44 | 14.0 | 117 
4 | 45 | 14.1 | 119 
5 | 46 | 14.2 | 120 
6 | 47 | 14.4 | 122 
7 | 48 | 14.3 | 124 
8 | 49 | 14.5 | 125 
9| 50 | 14.6 | 127 
0| 51 | 14.7 | 129 
1 | 52 | 14.8 | 130 
2 | 53 | 14.9 | - 132 
3 | 54 | 15.0 | 134 
4| 55 | 15.1 |` 135 
5 | 56 | 15.2 | 137 
6| 58 | 15.38 | 139 
7 | 59 | 15.4 | 141 
8 | 60 | 15.5 | 142 
9 | 61 | 15.6 | 144 
0| 62 | 15.7 | 146 
1 | 63 | 15.8 | 148 

15.9 | 150 
16.0 | 151 


7 | 10.8 65 
8 | 10.4 67 


Height of instrument 


348 GEOGRAPHIO TABLES AND FORMULAS. 
TABLE 35.— For obtaining differences of altitude for any minute, etc. —Continued. 


113 


Corrections for curva- 
1 2 3 4 5 6 1-94 428 9 ture, refraction, and 
heightofinstrument.a 
— ΞΕ € € A = - - = b; | 
’ 
0 |1,026.3| 2,053 | 3,079 | 4,105 | 5,132 | 6,158 | 7,184 | 8,211 | 9,237 | 
1-| 1,027.9| 2,056 | 3,084 | 4,112 | 5,140 | 6,168 | 7,195 | 8,223 | 9,251 Miles. | Feet. Miles. Feet. 
2 | 1,029.5} 2,059 | 3,089 | 4,118 | 5,148 | 6,177 | 7,207 5 1.6 6 | 10.2 64 
8 | 1,031. 1| : 4,1 6,187 | 7,218 2 1 7 | 10.8 | + 65 
4 |1,032.7| £ 4, 18 6,196 | 7,229 2.5 8 | 10.4 67 
5 | 1,034. 3. 4 6,206 | 7,240 2.8 9|10.5| 68 
6 | 1,036 4 6,215 | 7,251 3.1 10 | 10.6 69 
7 | 1,038 4 6,225 | 7,263 | 8 £ 3.41 11|10.7 70 
8 | 1,039 4 6,235 | 7,274 | 8,313 | 9,352 | 3.6 | 12 | 10.8 71 
9 | 1,041 6,244 | 7,285 | 8,326 | 9,366 | 3.8) 13 | 10.9 73 
10 | 1,042 6,254 | 7,296 | 8,338 | 9,381 4.1 | 14 | 11. O 74 
11 | 1,044 6,263 | 7,307 | 8,351 9,395 | 4.3 | 15 | 11.1 75 
12 | 1,045 6,273 | 7,318 | 8,364 | 9,409 | 4.5 | 16 | 11.2 77 
13 | 1,047 6,283 | 7,330 | 8,377 | 9,424 | 4.7| 17 | 11.3 78 
14 | 1,049 6,292 | 7,341 | 8,390 | 9,438 | 4.8) 18 | 11.4 79 
15 | 1,050 6,302 | 7,352 | 8,402 | 9,453 | 5.0) 19 | 11.5 80 
16 | 1,052 6,311 | 7,363 | 8,415 | 9,467 | 5.2) 20 | 11.6 82 
17 | 1,058 6,321 | 7,374 8 5. 21 | 11.7 83 
18 | 1,055 |2,110 | 3,165 | 4,220 | 5,275 | 6,930 | 7,986 | 22 | 11.8 84 
19 | 1,057 | 2,113 | 3,170 | 4,227 | 5,283 | 6,840 | 7,397 | 23 | 11.9 86 
| 
20 | 1,058 12,117 | 3,175 6,350 | 7, 408 | 9.8| 24 | 12.0 87 
21 | 1,060 | 2,120 | 3,180 6,359 | 7,419 | 6.0) .25 | 12.1 89 
22 | 1,061 2,123 | 3,184 6,369 | 7,430 | 6.1 26 | 12.2 90 
23 11,063 | 2,126 | 3,189 6,378 | 7,441 | 6.3 | 27 | 12.8 91 
24 | 1,065 3,194 6,388 | 7,453 | 6.4| 28 | 12.4 93 
25 | 1,066 6,398 | 7,464 6.5 | 29 | 12.5 94 
26 | 1,068 6,407 | 7,475 6.7 30 | 12.6 96 
27 | 1,069 6,417 | 7,486 | 8,556 | 9,625 | 6.8 | 31 | 12.7 97 
28 | 1,071 5,355 | 6,426 | 7,497 | 8,568 | 9,629 | 6.9 | 32 | 12.8 99 
29 | 1,078 5, 363 | 6,436 | 7,509 |'8,581 9,654 | 7.0 | 33 | 12.9 | 100 
30 | 1,074 5,371 | 6,445 | 7, 9,668 | 7.2 | 34 | 13.0 | 102 
31 | 1,076 5,379 | 6,455 | 7, 9,682 | 7.3 | 35 | 13.1 103 
32 | 1,077 5,887 | 6,465 | 7, 9,697 | 7.4 36 | 13.2 | 105 
33 | 1,079 5,895 | 6,474 | 7, 9,711 | 7.5| 3 13.3 106 
34 | 1,081 5,403 | 6,484 | 7, 9,720 | 7.6 | 38 | 13.4 108 
35 | 1,082 5,411 | 6,493 | 7. 9,740| 7.8) 89] 13.5 | 109 
36 | 1,084 5,419 | 6,503 yx 9,755 | 7.9| 40 | 13.6 | 111 
37|1,085 | 2,171 | 3,256 5 j, 515 9,769 | 8.0 | 41 1 13.7 | 112 
88 | 1,087 | 2,174 | 3, 261 5 9,783 | 8.1 42 | 13.8 114 
39 | 1,089 | 2,177 | 3,266 9,798| 8.2 13 | 13.9 | 115 
40 | 1,090 | 2,181 | 3,271 9,812 | 8.3] 44 | 14.0 | 117 
41 | 1,092 | 2,184 | 3,276 9,827 | 8.4 45 | 14.1 119 
42 | 1,093 |.2,187 | 3,280 9,841 | 8.5 | 46 | 14.2 | 120 
43 | 1,095 | 2,190 | 3,285 6,570 8,760 | 9,856 | 5.6 47 | 14.3 | 122 
44 | 1,097 | 2,193 | 3,290 6,580 | 8,772 9,870 | 8.7 | 48 | 14.4 124 
45 | 1,098 | 2,197 | 3,295 6,590 8,786 | 9,884) 8.8 | 49 | 14.5 | 125 | 
46 | 1,100 | 2,200 | 3,300 6,599 8,799 | 9,899 | 8.9) 50 | 14.6 | 127 
47 | 1,101 2,203 | 3,304 6, 609 8,812| 9,913| 9.0| 51]| 14.7 129 
48 | 1,103 | 2,206 | 3,309 6,618 8,825 | 9,928 | 9.1 52 | 14,8 | 130 
49 | 1,105 | 2,209 | 3,314 6,628 8,837 | 9,942 | 9.2 | 53 .9| 182 
I 
50 | 1,106 | 2,213 | 3,319 6, 638 8,850 | 9,956) 9.3) 54 15.0 | 184 
51 | 1,108 | 2,216 | 3,324 6, 647 8,863 | 9,971 9.4] 55 | 15.1 135 
52 | 1,109 | 2,219 | 3, 6,657 8,876 | 9,9855 | 9.5 | 56 | 15.2 137 
58 | 1,111 2,222 6, 666 8,889 | 10,000 | 9.6 | 58 | 15.3 | 139 
54 | 1,113 6,676 8,901 | 10,014 | 9.7) 59) 16.4) 141 
55 | 1,114 | 6, 686 8,914 | 10,029 | 9.8 60 | 15.5 142 
56 | 1,116 6,695 8,927 | 10,043 | 9.9 | 61 | 15.6 | 144 
57 | 1,117 6,705 | 7,822 | 8,940 | 10,057 | 10.0 | 62 | 15.7 146 
58 | 1,119 6,715 | 7,834 | 8,953 | 10,072 | 10.1) 63 15. 8| 148 
59 | 1,121 6,724 | 7,845 | 8,966 | 10,086 T. i : Si 
60 | 1,122 6,734 | 7,856 | 8,978 | 10, 101 | 


a For all distances under 1.6 miles the correction may be taken as 4-5 feet. Height of instrument 
is assumed 4.5 feet, 
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Gorreetions for — 
1 2 3 4 5 6 7 8 9 ture, refraction, and 
heightofinstrument.a 
+ 
0 3,307 | 4,489 | 5, 7,856 | 8,978 | 10,101 
1 3,372 5, 7,867 | 8,991 | 10,115 | Miles.) Feet. | Miles.| Feet. 
2 3,977 5, 7,879 | 9,004 | 10,130 | 1.6 6 | 10.2 64 
3 3,981 5, 7,890 | 9,017 | 10,144 | 2.1 7 | 10.3 65 
4 3,386 5, 7,901 | 9,030 | 10,159 | 2.5 8|104| 67 
5 5,891 5,652 | 6, 7,912 | 9,043 | 10,173 | 2.8 9|10.5| 68 
6 3,396 5,660 | 6,792 | 7,924 | 9,056 | 10,188 3.1 10 | 10.6 69 
7 3, 401 5,668 | 6,801 | 7,935 | 9,068 | 10,202 | 3.4 11 | 10.7 70 
8 3,405 5,676 | 6,811 | 7,946 | 9,081 | 10,216 | 3.6 12 | 10.8 71 
9| 3,410 5,684 | 6,821 | 7,957 | 9,094 | 10,231 3.8 13 | 10.9 73 
10 | 1, 138 3,415 | 4,554 | 5,692 | 6,830 | 7,969 | 9,107 | 10,245 4.1 14 | 11.0 74 
11 | 1,140 3,420 j 7,980 | 9,120 | 10,260 | 4.3 15 | 11.1 75 
12 | 1,142 3,425 7,991 | 9,183 | 10,274 4.5 16 | 11.2 77 
13 | 1,143 3,430 8,002 | 9,146 | 10,289 4.7 17 | 11.3 78 
14 |.1,145 3, 434 8,014 | 9,158 | 10,303 | 4.8 18 | 11.4 79 
15 | 1,146 3,439 8,025 | 9,171 | 10,318 | 5.0 19 | 11.5 so 
16 | 1,148 3,444 8,036 ! 9,184 | 10,332 5.2 20 | 11.6 62 
17 | 1,150 3,449 8,047 | 9,197 | 10,347 | 5.4 21 | 11.7 83 
18 | 1,151 8,454 | 8,059 | 9,210 | 10,361 | 5.5 22 | 11.8 84 
19 | 1,153 3,459 8,070 | 9,223 | 10,376 | 5.7 23 | 11.9 86 
20 | 1,154 | 2,309 | 3,463 | 4 8,081 | 9,236 | 10,390 | 5.8 24 | 12.0 87 
21 | 1,156 | 2,312 | 3,468 | 8,092 | 9,249 | 10,405 | 6.0) 25 | 12.1 89 
22 | 1,1 b 3,473 8,104 | 9,261 | 10,419 6.1 26 | 12.2 90 
23 | 1,1 8,478 8,115 | 9,274 | 10,434 | 6.3 27 112.3 91 
24 | 1,16 8, 483 8,126 | 9,287 | 10,448 | 6.4 28 | 12.4 93 
25 | 1,16 3,487 8,138 | 9,300 1 10,463 6.5 29 | 12.5 94 
26 5 3,492 8,149 | 9,313 | 10,477 | 6.7 30 | 12.6 96 
27 | 3,497 | 8,160 | 9,326 | 10,491 | 6.8) 31|12.7| 97 
28 3,502 |8,171| 9,339 | 10,506 | 6.9 32 | 12.8 99 
29 3,507 | 8,183 | 9,351 | 10,520 | 7.0 33 | 12.9 | 100 
| | 
| 
30 3,512 5,853 | 7,023 | 8 9,364 | 10,535 | 7.2 34 | 13.0 | 102 
31 3,516 5,861 | 7,033 9,977 | 10,549 | 7.3 85 | 13.1 103 
32 3,521 5,869 | 7,043 9,390 | 10,564 | 7.4 36 113.2) 105 
33 3,526 7,052 9,403 | 10,579 | 7.5 87 | 13.3 | 106 
34 7,062 9,416 | 10,593 | 7.6 38 | 13.4 | 108 
35 7,072 9,429 | 10,608 | 7.8 99 ; 13.5 | 109 
36 | 5,901 | 7,081 9,442 | 10,622 | 7.9 40 | 13.6 | 111 
37 5,909 | 7,091 9,455 | 10,637 | 8.0 41 | 13.7 | 112 
38 | 5,917 | 7,101 9,468 | 10,651 8.1 42 | 13.8 | 114 
39 5,925 | 7,110 9,481 | 10,666 | 8.2 43 | 13.9 | 115 
40 3,560 5,933 | 7,120 9,494 | 10,680 | 8.3 44 | 14.0 
41 3,565 5,942 | 7,130 9,506 | 10,695 | 8.4 45 | 14,1 
42 3,570 5,950 | 7,140 9,519 | 10,709 | 8.5 46 | 14,2 
43 3,575 5,958 | 7,149 9,532 | 10,724 | 8.6 47 | 14.3 
44 3,579 5,966 | 7,159 9,545 | 10,738) 8.7) 48] 14.44 
45 3,584 5,974 | 7,169 9,558 | 10,753 | 8.8 | 49 | 14.5 
46 3, 589 5,982 | 7,178 9,571 | 10,767 | 8.9 50 | 14.6 
47 3, 594 5,990 | 7,188 | 8,386 | 9,584 | 10,782 | 9.0 51 | 14.7 
48 3,599 5,998 | 7,198 | 8,397 | 9,597 | 10,796 | 9.1 52 | 14.8 
49 3, 604 6,006 | 7,207 | 8,409 | 9,610 | 10,811 | 9.2 53 | 14.9 
50 3, 608 6,014 8,420 | 9,623 | 10,825 | 9.3 54 | 15.0 
51 8, 613 6,022 8,431 | 9,636 | 10, 840 9.4 55 115.1 
52 3,618 6,030 8,442 | 9,648 | 10,855 | 9.5 56 | 15.2 
53 3, 623 6, 038 8,454 | 9,661 | 10, 869 9.6 58 | 15.3 
5 3,628 6,046 8,465 | 9,674 | 10,884 | 9.7 59 | 15.4 
55 3,633 6,055 8,476 | 9,687 | 10,898 9.8 60 | 15.5 
56 3, 638 6, 068 8,488 | 9,700 | 10,913 | 9.9 61 | 15.6 
57 3,642 6,071 285 | 8,499 | 9,713-) 10,927 | 10.0 62 | 15.7 
58 3,647 6,079 | 7,294 | 8,510 | 9,726 | 10,942 | 10.1 63 | 15.8 
59 8, 652 6,087 | 7,304 | 8,521 | 9,739 | 10, 956 15.9 
16.0 
60 3,657 6,095 | 7,314 | 8,533 | 9,752 | 10,971 * 


a For all distances under 1.6 miles the correction may be taken as + 5 feet. Height of instrument 
is assumed 4.5 feet. . 
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60 | 1,316 | 2,633 


is assumed 4.5 feet. 


a For all distances under 1.6 miles the correction may be taken 


jës 
Corrections for curva- 
1 2 3 4 5 6 7 8 9 ture, refraction, and 
heightof instrument.a 
, 
0 | 1,219 | 2,438 | 3,657 6,095 | 7,314 | 8,533 | 9,752 |10,971 
1 | 1,221 | 2,441 | 3,662 6,103 | 7,324 | 8,544 | 9,765 |10,985 | Miles.| Feet. | Miles.| Feet. 
2 | 1,222 | 2,444 | 3,667 6,111 | 7,333 | 8,556 | 9,778 |11,000 | 1.6 6 | 10.2 64 
3 | 1,224 | 2,448 | 3,672 6,119 | 7,343 | 8,567 | 9,791 |11,015 | 2.1 7 | 10.3 65 
4 | 1,225 | 2,451 | 3,676 6,127 | 7,853 | 8,578 | 9,804 111,029 | 2.5 8 | 10.4 67 
5 | 1,227 | 2,454 | 3,681 6,135 | 7,362 | 8,590 | 9,817 |11,044 | 2.8 9 | 10.5 68 
6 | 1,229 | 2,457 | 3,686 | 4 6,143 | 7,372 | 8,601 | 9,830 |11,058 | 3.1 10 | 10.6 69 
7 | 1,230 | 2,461 | 3,691 | 4 6,152 | 7,882 | 8,612 | 9,843 |11,073 | 3.4 11 | 10.7 70 
8 | 1,232 | 2,464 | 3,696 6,160 | 7,392 | 8,624 | 9,855 |11,087 | 3.6 12 | 10.8 71 
9 | 1,234 | 2,467 | 3,701 6,168 | 7,401 | 8,635 | 9,868 |11,102 | 3.8 13 | 10.9 73 
10 | 1,235 | 2,470 | 3,706 6,176 | 7,411 | 8,646 | 9,881 | I1, 117 | 4.1 14 | 11.0 74 
11 | 1,237 | 2,474 | 3,710 5,184 | 7,421 | 8,658 | 9,894 | 11,131 4.3 15 | 11.1 75 
12 | 1,238 | 2,477 | 3,715 7,430 | 8,669 | 9,907 |11,146 | 4.5 16 | 11.2 77 
13 | 1,240 | 2,480 | 3,720 7,440 | 8,680 | 9,920 |11,160 | 4.7 17| 11.3] 78 
14 | 1,243 | 2, 483 | 3,725 7,450 | 8,692 | 9,933 |11,175 | 4.8 18 | 11.4 79 
15 | 1,243 | 2,487 | 3,730 7,460 | 8,703 | 9,946 |11,190 | 5.0 19 | 11.5 80 
16 | 1,245 | 2,490 | 3,735 | 7,469 | 8,714 | 9,959 111,204 | 5.2 20 | 11.6 82 
17 | 1,247 | 2,493 | 3,740 , 986 7,479 | 8,726 | 9,972 |11,219 | 5.4 21 | 11.7 83 
18 | 1,248 | 2,496 | 3,744 | 4,993 | 6,241 | 7,489 | 8,737 | 9,985 |11,233 | 5.5 22 | 11.8 84 
19 | 1,250 | 2,500 | 3,749 | 4,999 | 6,249 | 7,499 | 8,748 | 9,998 |11,248 | 5.7 23 | 11,9 86 
20 2,508 | 3,754 | 5,006 | 6,257 | 7,508 | 8,760 |10,011 | 11,262 | 5.8 24 | 12.0 87 
21 2,506 | 3,759 | 5,012 | 6,265 | 7,518 | 8,771 |10,024 |11,277 | 6.0 25 | 12.1 89 
22 2,509 | 3,764 | 5,019 | 6,273 | 7,528 | 8,782 |10,037 |11,292 | 6.1 26 | 12.2 90 
23 2,513 | 3,769 | 5,025 | 6,981 | 7,037 | 8,794 |10,050 |11,306 | 6.3 27 | 12.3 91 
24 2,516 | 3,774 | 5,032 | 6,289 | 7,547 | 8,805 |10,063 |11,321 6.4 28 | 12.4 93 
25 2,519 | 3,779 | 5,038 | 6,297 | 7,557 | 8,816 |10,076 |11,336 | 6.5 29 | 12.5 94 
26 2,522 | 3,783 | 5,044 | 6,306 | 7,567 | 8,828 |10,089 |11,350 | 6.7 30 | 12.6 96 
27 2,525 | 3,788 | 5,051 | 6,314 | 7,576 | 8,839 |10,102 |11,365 | 6.8 31 | 12.7 97 
28 2,529 | 3,793 | 5,057 | 6,322 | 7,586 | 8,851 |10,115 |11,379 | 6.9 32 | 12.8 99 
29 2,532 | 3,798 | 5,064 | 6,330 | 7,596 | 8,862 | 10,128 | 11,394 7.0 33 | 12.9 | 100 
30 2,535 | 8,803 | 5,070 | 6,338 | 7,606 | 8,873 | 10,141 |11,409 | 7.2 34 | 13.0 | 102 
31 2,538 | 3,808 | 5,077 | 6,346 | 7,615 | 8,885 |10,154 |11,423 | 7.3 35 | 13.1 103 
32 2,542 | 3,813 | 5,083 | 6,354 | 7,625 | 8,896 | 10,167 111,438 | 7.4 36 | 13.2 105 
33 2,545 | 8,817 | 5,090 | 6,362 | 7,635 | 8,907 |10,180 |11,452 | 7.5 37 | 13.3 | 106 
34 | 1,274 | 2,548 | 3,822 | 5,096 | 6,371 | 7,645 | 8,919 | 10,193 |11,467 7.6 38 | 13.4 | 108 
35 | 1,276 | 2,551 | 3,827 | 5,103 | 6,379 | 7,654 | 8,930 |10,206 |11,482 | 7.8 39 | 13.5 | 109 
36 | 1,277 | 2,555 | 3,832 | 5,109 | 6,387 | 7,664 | 8,942 110,219 | 11,496 7.9 40 | 13.6 | 111 
37 | 1,279 | 2,558 | 3,837 | 5,116 | 6,395 | 7,674 | 8,953 |10,232 |11,511 | 8.0 41 | 13.7 | 112 
38 | 1,281 | 2,561 | 3,842 | 5,122 | 6,403 | 7,684 | 8,964 11,526 | 8.1 42 | 13.8 | 114 
89 | 1,282 | 2,565 | 3,847 | 5,129 | 6,411 | 7,693 | 8,976 11,540 | 8.2 43 | 13.9 | 115 
40 | 1,284 | 2,568 | 3,852 | 5,135 | 6,419 | 7,703 | 8,987 |10,271 |11,555 | 8.3 44 | 14.0 | 117 
41 | 1,286 | 2,571 | 3,857 | 5,142 | 6,427 | 7,713 | 8,999 |10,284 |11,569 | 8.4 45 | 14.1 119 
42 | 1,287 | 2,574 | 3,861 | 5,149 | 6,436 | 7,723 | 9,010 |10,297 |11,584 | 8.5 46 | 14.2 | 120 
43 | 1,289 | 2,578 | 3,866 | 5,155 | 6,444 | 7,732 | 9,021 |10,310 |11,599 | 8.6 47 | 14.3 | 122 
44 | 1,290 | 2,581 | 3,871 | 5,162 | 6,452 | 7,742 | 9,033 |10,323 |11,613 | 8.7 48 | 14.4 124 
45 | 1,292 | 2,584 | 3,876 | 5,168 | 6,460 | 7,752 | 9,044 |10,336 |11,628 | 8.8 49 | 14.5 | 125 
46 | 1,294 | 2,587 | 3,881 | 5,175 | 6,468 | 7,762 | 9,055 |10,349 |11,643 | 8.9 50 | 14.6 | 127 
47 | 1,295 | 2,591 | 3,886 | 5,181 | 6,476 | 7,771 | 9,067 |10,362 |11,657 | 9.0 51 | 14.7 129 
48 | 1,297 |'2,594 | 3,891 | 5,188 | 6,484 | 7,781 | 9,078 |10,375 |11,672 | 9.1 52 | 14.8 | 130 
49 | 1,299 | 2,597 | 3,896 | 5,194 | 6,493 | 7,791 | 9,090 110,388 111,687 | 9.2 53 | 14.9 | 132 
50 | 1,300 | 2,600 7,801 | 9,101 |10,401 |11,701 | 9.3 54 | 15.0 | 134 
51 | 1,302 | 2,604 7,811 | 9,112 |10,414 |11,716 | 9.4 55 | 15.1 135 
52 | 1,303 | 2,607 7,820 | 9,124 | 10,427 |11,731 | 9.5 56 | 15.2 | 137 
58 | 1,305 | 2,610 7,830 | 9,135 |10,440 (11,745 | 9.6 58 | 15.3 | 139 
54 | 1,307 | 2,613 7,840 | 9,147 |10,453 |11,760 | 9.7 59 | 15.4 | 141 
55 | 1,308 | 2,617 7,850 | 9,158 |10,466 |11,775 | 9.8 60 | 15,5 | 142 
56 | 1,310 | 2,620 7,859 | 9,170 |10,479 |11,789 | 9.9 61 | 15.6 | 144 
57 | 1,312 | 2,623 7,869 | 9,181 [10,402 |11,804 | 10.0 62 | 15.7 ! 146 
58 | 1,313 | 2,626 7,879 | 9,192 | 10,506 |11,819 | 10.1 63 | 15.8 148 
59 | 1,315 | 2,630 7,889 | 9,204 | 10,519 111,833 15.9 | 150 
16.0 | 151 
7,899 | 9,215 | 10,532 | 11,848 | 


as + 5feet. Height of instrument 


= 
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, 

0 | 1,316 
1 | 1,318 
2 | 1,320 
3 | 1,321 
4 | 1,323 
5 | 1,325 
6 | 1,326 
7 | 1,328 
8 | 1,330 
9 | 1,331 


10 | 1,333 
H | 1,334 
12 | 1,336 
13 | 1,338 
14 | 1,339 
15 | 1,341 
16 | 1,343 
17 | 1,344 
18 | 1,346 
19 | 1,348 


20 | 1,349 
21 | 1,951 
22 | 1,352 
23 | 1,954 
24 | 1,356 
25 | 1,357 
26 | 1,359 
27 | 1,361 
28 | 1,362 
29 | 1,964 


60 


14? 


2,633 
2, 636 
2, 639 
2,643 
2,646 
2,649 
2, 603 
2, 656 
2, 659 
2,662 


2, 666 
2, 669 
2,672 
2, 675 
2,679 
2, 682 
2,685 
2, 688 
2,692 
2, 695 


2, 698 
2,702 
2, 705 
2,708 
2,711 
2,715 
2,718 
2,721 
2, 724 
2,728 


2,731 
2,734 
2,738 
2,741 
2,744 
2,747 
2,751 
2,754 
2,757 
2,761 


2, 764 
2,767 
2,770 
2) 774 
2,777 
2, 780 
2,784 
2,787 
2,790 
2,793 


2,797 
2,800 
2; 803 
2; 807 
2, 810 
2,813 
2,816 
2, 820 
2, 823 
2, 826 


2, 830 


3 


3,949 
3, 959 
3, 904 
3,969 
3, 974 
3,979 
3, 984 
3, 989 
3, 993 


3,998 
4, 003 


4, 062 
4, 067 
4, 072 
4,077 
4,082 
4,087 
4,092 


4,097 


4,111 
4,116 
4,121 


4,136 
4,141 


4,146 
4, 151 
4, 156 
4, 160 
4,165 
4; 170 
4,175 
4, 180 
4,185 
4; 190 


4,195 
4, 200 
4; 205 
4,210 
4,215 
4,220 
4,225 
4, 230 
4, 934 
4,939 


4,101 | 
4,106 | 


4,126 | 
4,131 | 


5,266 
5, 272 
5,979 
5,985 


5,912 
5,318 
5,325 


5,331 


5,338 


5, 357 
5, 364 
5,970 
5,977 
5, 383 
5, 390 


5,397 
5, 403 
5, 410 
5, 416 
5, 423 
5, 429 
5, 436 
5, 442 
5, 449 
5,455 


5, 462 
5, 469 
5,475 
5, 482 
5,488 
5,495 
5, 501 
5, 508 
5,514 
5,521 


5,528 
5,534 
5,541 
5, 547 
5, 554. 


5, 593 
5, 600 
5, 606 
5, 613 
5, 620 
5, 626 
5, 633 
5, 689 
5, 646 
5, 653 


6, 582 
8,590 
6,599 
6, 607 
6,615 
D 


6, 688 
6,697 
6, 705 
6, 713 
6, 721 
6, 729 
6,737 


6,746 
6, 754 
6, 762 
6, 770 
6, 778 
6, 787 
6,795 
6, 803 
6,811 
6,819 


6, 828 
6, 836 
6, 844 
6, 852 
6, 860 
6, 868 
6,877 
6, 885 
6, 893 
6, 901 


6, 910 


6, 059 
6, 967 
6,975 
6, 983 


6, 992 
7,000 


7, 899 


8, 262 
8,272 
8, 282 


8,291 
8, 801 
8,311 
8,321 
8,331 
8,341 
8,351 
8, 360 
8, 370 
8, 380 


8,390 
8,400 
8,410 
8,420 
8, 429 
8,439 
8,449 
8,459 
8, 469 
8,479 


8,489 


9,215 
9,227 
9, 238 
9, 249 
9,261 
9, 272 
9, 284 
9, 295 
9. 307 
9, 318 


9,329 
9,341 
9, 352 
9, 364 
9, 375 
9, 387 
9, 398 
9,410 
9,421 
9, 432 


9, 765 


9,777 


9, 788 
9, 800 
9, 811 
9, 823 
9, 834 
9, 846 
9,857 
9, 869 
9, 880 
9, 892 


9, 903 


Corrections for A 


8 9 ture, refraction, and 
heightofinstrument.a 
10,532 | 11, 848 
10,545 | 11, 863 | Miles. Feet. 
8 |11,877 | 1.6 64 
11,892 65 
11,907 67 
10,597 | 11,923 | 68 
10, 610 | 11, 936 | 69 
10,623 | 11, 951 70 
10,636 | 11, 966 7 
10, 649 | 11, 980 73 
10, 662 | 11, 995 .1 14 | 11.0 74 
10,675 | 12, 010 .3 15 | 11. 75 
10,688 | 12, 024 5 16 | 11.2 77 
10,701 | 12, 039 Ga 17 | 1L: 78 " 
10,715 (12,054) 4.8| 18|11.4| 79 
10, 728 | 12, 069 .0| 19|115 80 
10,741 | 12, 083 2 20 | 11.6 82 
10, 754 | 12,098 EI 215 83 
10, 767 112,113 5 22 | 11.8 84 
10,780 | 12, 127 Gr 23 | 11.9 86 
10,793 |12,142 | 5.8 24 .0 87 
10,806 |12,157 6,0 25 vi 89 
10,819 |12,172 | 6.1 26 2 90 
10,832 |12,186 | 6.3 27 2.3 91 
10, 845 | 12, 201 6.4 28 1 93 
10, 859 |12,216 | 6.5| 99 „5| 94 
10,872 | 12, 231 6.7 30 .6 96 
10, 885 | 12, 245 6.8 3. Së 97 
10,898 | 12, 260 6.9 32 8 99 
10,911 |12,275 | 7.0 33 .9| 100 
10,924 |12,290 | 7.2 34 ,0| 102 
10,937 | 12, 804 7.9 35 .1 108 
10, 950 | 12, 319 7.4 36 2 105 
10,963 112,334 | 7.5 37 «ὃ | 106 
10,976 |12,349 | 7.6 38 | 13.4 | 108 
10,990 |12,362 | 7.8| 39|13.5| 109 
11,003 |12,378 | 7.9 40 | 13.6 | 111 
11,016 112,393 | 8.0 41 .7]| 112 
11,029 |12,408 | 8.1 42 | 13.8 114 
11,042 | 12, 422 8.2 43 3.9 115 
11,055 |12,437 | 8.3 44 | 14.0 | 117 
11, 068 | 12, 452 8.4 45 | 14.1 119 
11,081 |12,467 | 8.5 46 | 14.2 | 120 
11,095 | 12, 481 8.6 47 | 14.3 122 
11,108 |12,496 | 8.7 481 14.4 | 124 
11,121 |12, 511 8.8 49 | 14.5 | 125 
11,134 |12,526 | 8.9) 50]|14.6| 127 
11,147 |12,541 | 9.0 51|14.7| 129 
11,160 |12,555 | 9.1 52 | 14.8 | 130 
11,173 |12,570 | 9.2 53 | 14,9 | 132 
11,187 |12,585 | 9.3 54 | 15.0 | 134 
11,200 |12,600 | 9.4 55 m 135 
11,213 |12,615 | 9.5 56 .2 | 137 
11,226 |12,629 | 9.6| 58 3| 139 
11,239 | 12,644 | 9.7 59 | 15.4 | 141 
11, 252 | 12, 659 9.8 60 5.5 142 
11,266 |12,674 | 9.9 61 5.6 | 144 
11,279 | 12,689 | 10.0 62 7 146 
11,2924 12, 703 | 10.1 63 8| 148 
11,305 | 12, 718 9| 150 
0 151 
11,318 | 12, 733 


ped V 


aFor all distances under 1.6 miles the correction may be taken as + 5 feet. 
is assumed 4.5 feet, 
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TABLE 35.—For obtaining differences of altitude for any minute, ete—Continued. 


assumed 4,5 feet, 


Corrections for curva- 
2 3 4 6 7 8 9 ature refraction, and 
height of instrument.a 
4 Miles. Feet. | Miles.| Feet. 
0 2,830 | 4,244 | 5,059 8,489 | 9,903 | 11,318 | 12,733 |......|.--..- 
1 2,833 | 4,249 | 5,666 8,498 | 9,915 | 11,331 | 12,748 ].....-|------ 
| 2 2,836 | 4,254 | 5,672 8,508 | 9,926 | 11,344 | 12,762 | 1.6 
| 8 2,839 | 4,259 | 5,679 8,518 | 9,938 | 11,358 | 12,777 | 2.1 
| 4 9 843 | 4,265 | 5,685 8,528 | 9,950 | 11,371 | 12,792 | 2.5 
| 5 , 846 | 4,26 , 66 8,538 | 9,961 | 11,384 | 12,807 | 2.8 
| 6 ; ; 8,548 | 9,973 | 11,397 | 12,822 8.1 
| 7 7 8,558 | 9,984 | 11,410 | 12,837 | 3.4 
| 8 8,568 | 9,995 | 11,423 | 12,851 | 3.6 
| 9 8,578 (10,007 | 11,437 | 12,866 | 3.8 
| 10 8,588 (10,019 | 11,450 | 12,881 | 4.1 
| 11 8,597 |10,030 | 11,463 | 12,896 | 4.3 
12 8,607 |10,042 12,911 4.5 
13 8,617 |10,053 12,926 | 4.7 
14 8,627 |10, 065 12,941 | 4.8 
15 8,637 |10,076 12,955 | 5.0 
16 8,647 |10,088 12,970 | 5.2 
| 17 8,657 |10, 100 12,985 | 5.4 
18 10,111 13,000 | 5.5 
19 10,123 13,015 | 5.7 
20 10,134 | 11,582 | 13,030 | 5.8 
21 5 (10,146 | 11,595 | 13,044 | 6.0 
22 5 10,157 | 11,608 | 13,059 | 6.1 
23 5 10.169 | 11,622 | 13,074 | 6.3 
24 10,181 | 11,635 | 13,089 | 6.4 
25 10,192 | 11,648 | 13,104 | 6.5 
| 26 5 10,204 | 11,661 | 13,119 | 6.7 
27 5 [10,215 | 11,674 | 13,134 | 6.8 
28 5 [10,227 | 11,688 | 13,149 | 6.9 
29 5 10,238 | 11,701 | 13,163 | 7.0 
30 2,928 10,250 | 11,714 | 13,178| 7.2 
31 2,932 10,261 | 11,727 | 13,193 | 7.3 
32 2,935 10,273 | 11,741 | 13,208 | 7.4 
33 2,938 10,284 | 11,754 | 13,223 | 7.5 
34 2, 942 10,296 | 11,767 | 13,238 | 7.6 
35 2,945 10,308 | 11,780 | 13,253 | 7.8 
36 2,948 10,319 | 11,794 | 13,268 | 7.9 
37 2,952 5 10,331 | 11,807 | 13,283 | 8.0 
38 2,955 10,342 | 11,820 | 13,298 | 8.1 
39 2,958 10,354 | 11,833 | 13,313 | 8.2 
40 2,962 10,366 | 11,847 | 13,327 | 8.3 
41 2:965 | 4,4 10,377 | 11,860 | 13,342 | 8.4 
42 2,968 5: 10,389 | 11,873 | 13,357 | 8.5 
43 2,972 i ,915 [07401 | 11,886 | 13,372 | 8.6 
44 2,975 | 4,462 8,925 |10,412 | 11,900 | 13,387 | 8.7 
45 2,978 | 4,467 8,935 |10,424 | 11,913 | 13,402 | 8.8 
46 2,982 | 4,472 8,945 |10,435 | 11,926 | 13,417 | 8.9 
47 2,985 | 4,477 8,955 110,447 | 11,939 | 13,432 | 9.0 
48 2,988 | 4,482 8,964 |10,459 | 11,953 | 13,447 | 9.1 
49 2:992 | 4,487 8,974 (10,470 | 11,966 | 13,462 | 9.2 
50 2,995 | 4,492 8,984 |10,482 | 11,979 | 13,477 | 9.3 
51 2,008 | 4,497 8,994 |10,493 | 11,992 | 13,491 | 9.4 
52 3,001 | 4,502 9,004 (10,505 | 12,006 | 13,506 | 9.5 
53 3,005 | 4,507 9,014 (10,517 | 12,019 | 13,521) 9.6 
54 3,008 | 4,512 9,024 |10,528 | 12,032 | 13,537 | 9.7 
55 3,011 | 4,517 9,034 |10, 540 | 12,046 | 13,551 | 9.8 
56 ,922 9,044 10, 552 | 12,059 | 13,566 9.9 
57 9,054 |10,563 | 12,072 | 13,581 | 10.0 
58 9,064 (10,575 | 12,086 | 13,596 | 10.1 
59 9,074 |10, 586 | 12,099 | 13,611 |...... 
60 9,084 110, 598 | 12,112 | 13,626 |......]...... 16.0 | 151 
| 
* a For all distances under 1.6 miles the correction may be taken as + 5 feet, Height of instrument ig 
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TABLE 36.—HORIZONTAL DISTANCES AND ELEVATIONS FROM STADIA READINGS. 


This is a most generally useful stadia table for rods reading 1 foot to 
the 100 feet and with angles up to 309. The values of other measures 
than those given in the table are obtained by multiplying the quanti- 
ties under the proper vertical angle by stadia readings in hundreds of 
units. The quantity representing the focal distance is very small and 
is given at the bottom of each page for focal lengths between three- 
fourths and 14 feet and is represented as a constant equal to c. 
For ordinary work it is not necessary to take the latter into account. 
The direct use of the table involves a multiplication for each result 
obtained. 

Example.—Let rod intercept be 3.25 feet, and the angle of inclina- 
tion be 59 35'. Then the distance on the horizontal would be 


d—395 feet. 


lf we accept the focal distance 7-6 as 1.25 feet, we have from the 
tables 


d' —3.95 feet X 99.05--1.24—323.15 feet, 
and 


h—3.25 feet X 9.68+0.11=31.57 feet. 


41623°—16 23 
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TABLE 36.— Horizontal distances and elevations from stadia readings. 


| 09, 39, 
| Minutes. Horizon- (Difference! Horizon- Horizon- | Difference 
| tal dis- | of eleva- | tal dis- tal dis- 
| tance. tion. tance. tance. 
| 0 100. 00 0. 00 99. 97 1. 9- 99. 73 5.2: 
2 100. 00 0.06 | 99.97 1.8 3. 99. 72 5. 
4 100. 00 0.12 99. 97 di 5. 99. 71 5. 
6 100. 00 0.17 | 99.96 1. 3. 99.71 5. 
8 100. 00 0. 23 99. 96 ues 3. 99. 70 5. 
10 | 100. 00 0.29 | 99.96 2. 3. 99. 69 5. 
12 100. 00 0.35 | 99.96 2. 9. 99. 69 5. 
14 | 100. 00 0. 41 99. 95 2. 3. 99. 68 5.6 
16 | 100. 00 0.47 | 99.95 2. 3. 99. 68 5. 
| d 18 | 100. 00 0.52 99. 95 2. 4 4. 99. 67 5. 
| 20 100. 00 0. 58 99. 95 2.5 4. 99. 66 5. 
| 22  |100.00| 0.64| 99.94) 2.5 4.13 | 99.66 
24 100. 00 0.70 | 99.94 2. 4. 99. 65 
26 99799 0. 76 99. 94 2. 4.2 99. 64 
28 | 99.99 0.81 | 99.93 2. 4. 99. 63 
30 18599799 0.87 99.93 | 2. 4. 99. 63 
32 99. 99 0. 93 99. 93 2. 4. 99. 62 
34 99. 99 0.99 | 99.93 2. 4.4 99. 62 
36 99:99 1.05 | 99.92 2. 4. 99. 61 
38 99. 99 1.11 | 99.92 2. 4. 99. 60 
40 99. 99 1.16 | 99.92 2. 4. 99. 59 
42 99. 99 1.22 |- 99.91 2. 4. 99. 59 
44 99. 98 1.28 99. 91 3. 02 4. 99. 58 
46 99. 98 1.94 | 99.90 3. 4. 99.57 
48 99. 98 1. 40 90. 90 3. 4. 88 99. 56 
50 99. 98 1.45 | 99.90 3. 4. 94 99. 56 
52 99. 98 1.51 | 99. 89 4, 99. 55 
54 99. 98 1.57 | 99.89 5. 99. 54 
56 99:97 1.63 | 99. 89 5. 99. 53 
58 99:97 1.69 | 99.88 5. 99. 52 
0. ( 
0. 
0. 


GEOGRAPHIC TABLES AND FORMULAS. 


355 


TABLE 36.—Horizontal distances and elevations from stadia readings—Continued. 


49, 59, 69. TE 
Minutes. Horizon- |Difference| Horizon- |Difference| Horizon- |Difference| Horizon- | Difference 
tal dis- | of eleva- | tal dis- | ofeleva-| taldis- | of eleva- | taldis- | of eleva- 
tances. tion. tances. tion. tances. tion. tances. tion. 

0 99. 51 | 6.96 | 99.24 8.68 | 98.91 10.40 | 98.51 12.10 
2 99.51) 7.021 99.23 8.74 |. 98.90 | 10.45 | 98.50 | 12.15 
4 99.50) 7.07 99.22 8.80 | 98.88) 10.51 | 98.48 | 12.21 
6 99. 49 7.13} 99:21 8.85 | 98.87 | 10.57 | 98.47 | 12.26 
8 99. 48 12191899220 8.91 | 98.86 | 10.62 | 98.46 | 12.32 
10 99. 47 7.25 | 99.19 8.97 98. 85 10.68 | 98.44 12. 38 
12 99.46 | 7.30) 99.18 9.03 | 98.83 10.74 | 98.43 | 12.43 
14 99.46 | 7.3 99. 17 9.08 | 98.82 | 10.79 | 98.41 12. 49 
16 99. 45 7.421 99.16 9.14 | 98.81 10.85 | 98.40 | 12.55 
18 99, 44 7.48 | 99.15 9.20 | 98.80) 10.91 | 98.39 | 12.60 
20 99. 43 7.53 | 99.14 9.25 | 98.78 | 10.96 | 98.37 12. 66 
22 99. 42 7.59 | 99.13 9.31: 98.77 | 11.02 | 98.36 | 12.72 
24 99. 41 7.65 | 99.11 9.37 | 98.76 11.08 ! 98.34 12. 77 
26 99. 40 5112899210 .43 | 98.74 | 11.13) 98.83 | 12.83 
28 99. 39 7.76 | 99.09 9.48 | 98.73 11.19 | 98.31 12. 88 
30 99.38 | 7.82 | 99.08 9.54 | 98.72) 11.25 | 98.29 | 12.94 
32 99. 33 7.88 | 99.07 9.60 | 98.71 11.30 | 98.28 | 13.00 
94 99. 37 7.94 | 99.06 9.65 | 98.69 11.36 | 98.27 13. 05 
36 99. 36 4.99 | 99.05 9.711 98.68 | 11.42 | 98.25 | 13.11 
38 99. 35 8.05 | 99.04 9.77 | 98.67 11.47 | 98.24 13.17 
40 99. 34 | 8.11 | 99.03 9.83 | 98.65 | 11.53 | 98.221 13.22 
42 99. 33 8.17 | 99.01 9.88 | 98.64 | 11.59 | 98.20 | 13.28 
44 99. 32 8.22 | 99.00 9.94 | 98.63 | 11.64 | 98.19 | 13.33 
46 99. 31 8.28 | 98.99 10.00 | 98.61 11.70 | 98.17 13. 39 
48 99. 30 8.34 | 98.98 | 10.05 | 98.60) 11.76 | 98.16 | 13.45 
50 99. 29 8.40 | 98.97 | 10.11 98.58 11.81 98. 14 13. 50 
52 99. 28 8.45 | 98.96 | 10.17 98.57 11.87 ) 98.13 13. 56 
54 99. 27 8.51) 98.94 | 10.22) 98.56 | 11.95 | 98.11 13. 61 
56 99. 26 8.57 | 98.93 10.28 | 98.54 | 11.98 | 98.10 13. 67 
58 99. 25 8.63 | 98.92 | 10.34 | 98.53 | 12.04 | 98.08 | 13.73 
60 99724 8.68 | 98.91 10.40 | 98.51 12.10 | 98.06 13. 78 
ς--0. 75 0. 75 0. 06 0. 75 0. 07 0. 75 0. 08 0. 74 0. 10 
c=1. 00 1. 00 0. 08 0. 99 0. 09 0. 99 0.11 0. 99 0.13 
c=1. 25 1.25 0.10 1. 24 0.11 1.24 0. 14 1.24 0.16 
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| $ 80. 99; 115. 
Minutes. Horizon- |Difference| Horizon- [Difference Horizon- | Difference 
taldis- | ofeleva- | tal dis- | of eleva- tal dis- | of eleva- 
tances. tion. tances. tion. tances. 
0 98. 06 13. 78 97. 5€ 15. 45 96.3 
2 98. 05 13. 84 97. 15. 51 96. 
+ 98.03 | 13.89 | 97.5: 15. 56 96. 
6 98.01 |—13. 95 97. 15. 62 96. 
ua 98. 00 14. 01 97. 15. 67 96. 
10 97.98 | 14.06 | 97.4 15. τὸ 96. 
12 97.97 | 14.12 | 97. 15. 78 96. 
14 97. 95 14.17 9 15. 84 96. 
16 97.93 14. 28 97.4 15. 89 96. 
18 97.92. | 14.28 | 97. 15. 95 96. 
20 97.90 14. 34 97 16. 00 96. 
22 97. 88 14. 40 97 1 16.06 96. 
24 97.87 14. 45 97 16. 11 96. 0: 
26 97.85 | 14.51 | 97 16. 17 96. 
28 97.83) 14.56) 97 16. 22 96. 
30 97.82 | 14.62 | 97 16. 28 96. 
32 97.80 | 14.67 | 97 16. 33 96. 
34 97.78 14.78 97 16. 39 95. 
36 0724031014379 τος 16. 44 95. 
38 97.75 | 14.84 | 97 16. 50 95. 
40 97.73 | 14.90 | 97 16. 55 95. 
42 97:71 14.95 | 97 16. 61 95. 
44 97.69 15. 01 97 16. 66 95. 
46 97.68 | 15.06 | 97 16. 72 95. 
48 97.66 | 15.12 | 97 16. 77 95. 
50 97.64 | 15.17 | 97 16. 83 95. 
52 97.62 | 15.2: 97 16. 88 95. 
54 97.61 15.28 | 97 16. 94 95. 
56 97.59 15.34 97. 16. 99 95. 72 
58 97.57 | 15.40 | 97 17.05 95. | 
: UH Ë 95.6 
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TABLE 36.— Horizontal distances and elevations from stadia readings—Continued. 


125. 199. 149, 159. 
Minutes, Horizon- |Difference| Horizon- Differeneci Horizon- |Difference| Horizon- | Difference 
tal dis- | of eleva- | tal dis- | of eleva- | taldis- | of eleva- | tal dis- | ofeleva- 
tances, tion. tances. tion. tances. | tion. tances. tion. 
0 95.68 | 20.34 | 94.94) 21.92 | 94.15 | 23.47 | 93.30 | 25.00 
2 95.65 | 20.39 | 94.91) 21.971 94.12| 23.52) 93.27 | 25.05 
4 95.63 | 20.44 | 94.891 22.02] 94.09] 23.58 93.24 | 25.10 
6 95. 61 20.50 | 94.86 | 22.08 | 94.07 23.63 | 93.21 25. 15 
8 95.58 | 20.55 | 94.84 | 22:13 | 94.04 | 23.68 | 93.18 | 25.20 
10 95.56 | 20.60 | 94.81 22.18 | 94.01 23.73 | 93.16 | 25.25 
12 95.53 | 20.66 | 94.7 22.28 | 93.908 | 23.78 | 93.13 | 25.30 
14 95.51 20.71| 94.76 | 22.28 | 93.95 | 23.83 | 93.10 1 25.35 
16 95.49 | 20.76 | 94.73 | 22.34] 93.93 | 23.88 | 93.07 | 25.40 
18 95.46 | 20.81 94. 71 22.99 | 93.90 | 23.93 | 93.04 | 25.45 
20 95.44 | 20.87 94.68 | 22.44 | 93.87 | 23.99 | 93.01) 25.50 
22 95.41 20.92 94.66] 22.49 | 93.84 24.04 | 92.98 | 25.55 
24 95.39 | 20.97 | 94.63 22.54 | 93.81 24.09 | 92.95 | 25. 60 
26 95.36 | 21.03 | 94.601 22.60) 93.79 | 24.14 | 92.921 25.65 
28 95.34 | 21.08 | 94.58 | 22.65 | 93.76 | 24.19 | 92.89 25.70 
30 95.32 | 21.13 | 94.55 | 22.70 | 93.73 | 24.24 | 92.861 25.75 
| | 
32 95.29 | 21.18 | 94.52) 22.75 | 93.70 | 24.29 2.83 | 25.80 
34 95. 27 21.24 | 94.50) 22.801 93.67 | 24.34 | 92.80 | 25.85 
36 95. 24 21.29 | 94.47 22.85 | 93.65 | 24.39 | 92.77 25. 90 
38 95.22 | 21.34 | 94.44 22.91) 93.62 | 24.44 | 92.74 25. 95 
40 95.19 | 21.39 | 94.42 | 22.96 | 93.59 | 24.49 | 92.71 26. 00 
42 95. 17 21.45 | 94.39 | 23.01 93.56 | 24.55 | 92.68 | 26.05 
44 95.14 | 21.50 | 94.36 | 23.06 | 93.53 | 24.60 | .92.65 | 26.10 
46 95.12 | 21.55 | 94.34 | 23.11 93.50 | 24.65 | 92.621 26.15 
48 95.09 | 21.60 | 94.31) 23.16 | 93.47 24.70 | 92.59 | 26.20 
50 95. 07 21.66 | 94.28 | 23.221 93.45 | 24.75 | 92.56 | 26.25 
52 95.04 | 21.71 94.26 | 23.27 | 93.42 | 24.80 | 92.53 | 26.30 
54 95.02) 21.76 | 94.23 | 23.321 93.39 | 24.85| 92.49 26. 35 
56 94.99 | 21.81) 94.201 23.37 | 93.36) 24.90 | 92.46 | 26.40 
58 94. 97 21. 87 94.17 23.42 | 93.3: 24.95 | 92.43 | 26.45 
60 94.94 | 21.92 | 94.15 | 23.47 | 93.30) 25.00 | 92.40 | 26.50 
c=0. 75 0. 73 0. 16 0. 73 0.17 0. 73 0.19 0. 72 0. 20 
c=1. 00 0. 98 0. 22 0.97 0. 23 0.97 0. 25 0. 96 0. 27 
c=1. 25 1. 22 0.27 1.21 0. 29 1.21 0.31 1. 20 0. 34 
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TABLE 36.— Horizontal distances and elevations from stadia readings—Continued. 


169. 17°. 18°. 19°. 
Minutes. | Horizon- |Difference| Horizon- [Difference Horizon- (Difference! Horizon- | Difference 
tal dis- | of eleva- | tal dis- | of eleya- | tal dis- | of eleva- | tal dis- | of eleva- 
tances, tion. tances. tion. tances. tion. tances. tion. 
0 92.40 | 26.50 | 91.45 | 27.96 | 90.45 | 29.39 | 89.40 | 30.78 
2 92.37 | 26.55 | 91.42 | 28.011 90.42 | 29.44 | 89.36 | 30.83 
4 92.34 | 26.59 | 91.39 | 28.06 | 90.38 | 29.48 | 89.33 | 30.87 
6 92. 31 26. 64 91.35 28.10 | 90.35 29. 53 89. 29 30. 92 
8 92.28 | 26.69 | 91.32) 28.15 | 90.31) 29.58 | 89.26 | 30.97 
10 92. 25 26. 74 91. 29 28. 20 90. 28 29. 62 89. 22 31. 01 
12 92.22 | 26.79 | 91.26 | 28.25 | 90.241 29.67) 89.18 | 31.06 
14 92.19 | 26.84 | 91.22 | 28.30 | 90.211 29.72 | 89.15 | 31.10 
16 92. 15 26. 89 91.19 28. 34 90. 18 29. 76 89.11 31.15 
18 92. 12 26. 94 91. 16 28. 39 90. 14 29. 81 89. 08 31. 19 
20 92. 09 26. 99 91. 12 28.44 90. 11 29. 86 89. 04 31. 24 
22 92.06 | 27.04 | 91.09 | 28.49 | 90.07 | 29.90 | 89.00 31.28 
24 2. 03 27.09 91. 06 28.54 90. 04 29. 95 88. 96 31. 33 
26 92.00 | 27.13 | 91.02 | 28.58, 90.00 | 90.00] 88.93 1 31.38 
28 91297 27.18 90. 99 28. 63 89. 97 30. 04 88. 89 31. 42 ` 
30 91.93) 27.23 | 90.96 | 28.68 | 89.93 30.09 | 88.86 | 31.47 
32 91.90 | 27.28 | 90.921 28.73 | 89.90| 30.14 | 88.821 31.51 
34 91. 87 27.33 90. 89 28. 77 89. 86 30. 19 88. 78 31. 56 
36 91.84 | 27.38 | 90.86 | 28.821 89.83 | 30.23 88.75 | 31.60 
38 91.81 | 27.43 | 90.82 | 28.87 | 89.79 | 30.28, 88.71 | 31.65 
40 91574 27.48 90. 79 28. 92 89. 76 30. 32 88.67 31. 69 
42 91. 74 27.52 90. 76 28. 96 89. 72 30. 37 88. 64 31. 74 
44 91.71 |. 27.57 | 90.72 | 29.01) 89.69 | 30.41) 88.60 | 31.78 
46 91. 68 27. 62 90. 69 29. 06 89. 65 30. 46 88. 56 31. 83 
48 91.65 | 27.67 | 90.66 | 29.11, 89.61) 30.51) 88.53 | 31.87 
50 91. 61 27.72 90. 62 29. 15 89. 58 30. 55 88. 49 31. 92 
52 91.58 27.77 90. 59 29. 20 89. 54 30. 60 88.45 31. 96 
54 91.55 | 27.81 | 90.55 | 29.25) 89.51) 30.65 | 88.41 | 32.01 
56 91. 52 27. 86 90. 52 29. 3 89. 47 30. 69 88. 38 32. 05' 
58 91.48 | 27.91 | 90.48 | 29.34 | 89.44 | 30.74 | 88.34 | 32.09 
60 91. 45 27. 96 90. 45 29. 39 89. 40 30. 78 88. 30 32. 14 
c=0. 75 0.72 0. 21 0.72 0. 23 0. 71 0. 24 0. 71 0. 25 
c—1. 00 0. 86 0. 28 0. 95 0.30 0. 95 0.32 0. 94 0. 33 i 
1.20 
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TABLE 36.—Horizontal distances and elevations from stadia readings—Continued. 


— 
20°. 2L 229; 289. 

Minutes. Horizon- (Difference! Horizon- |Differenee| Horizon- |Difference| Horizon- | Difference 

tal dis- | of eleva- | tal dis- | of eleva-| taldis- | of eleva- | taldis- | of eleva- 
tances. tion. tances. tion. tances. tion. tances. tion, 
0 88. 30 32. 14 87.16 33. 46 85. 97 34.73 84. 73 35. 97 
2 88.26 | 32.18 | 87.12) 33.50 | 85.93 | 34.77 | 84.69 | 36.01 
4 88. 23 32. 23 87.08 33. 54 85. 89 84. 82 84. 65 36. 05 
6 88.19 | 32.27 | 87.04 | 33.59 | 85.85 | 34.86 | 84.61) 36.09 
8 88. 15 32. 32 87.00 33. 63 85. 80 34. 90 | 84.57 36. 13 
10 88.11 | 32.36 | 86.96 | 33.67 | 85.76 | 34.94 | 84.52 | 36.17 
| 
12 88. 08 32. 41 86. 92 33. 72 85. 72 34. 98 84. 48 36. 21 
14 88.04-| 32.45 | 86.88 | 33.76 | 85.68 | 35.02 | 84.44 | 36.25 
16 88.00 | 32.49 | 86.84 33. 80 | 85.64 35.07 | 84.40 | 36.29 
18 87.96 | 32.54 | 86.80) 33.84 | 85.601 35.11 | 84.35 | 36.33 
20 87.93 32. 58 86. 77 33. 89 85.56 35.15 84.31 36.37 
| 

22 87.89 32. 63 86. 73 3.93 | 85.52 35. 19 84. 27 36. 41 
24 87.85 | 32.07 | 86.69 | 33.97 | 85.48 | 35.23 | 84.23 | 36 45 
26 87.81 82. 72 86. 65 34. 01 85.44 35. 27 84.18 36. 49 
28 87.77 | 32.76 | 86.61 | 34.06 | 85.40 | 35.31) 84.14 | 36.53 
30 87.7 32.80 86.57 34. 10 85. 36 35. 36 84. 10 36.57 
32 87.7 32. 85 86. 53 34. 14 85.31 35. 40 84. 06 36. 61 
34 87.66 32. 89 86. 49 34. 18 85. 27 35. 44 84. 01 36. 65 
36 87.62 | 32.93 | 86.45 | 34.23 | 85.23 | 35.48 | 83.97 36. 69 
38 87.58 32. 98 86. 41 34. 27 85. 19 35.52 83. 93 36. 73 
40 87.54 | 33.02] 86.37] 34.31) 85.15 | 35.56) 83.89 | 36.77 
42 87.51 | 33.07 | 86.33 | 34.35 | 85.11 | 35.60) 83.84 | 36.80 
44 87.47 33. 11 86. 29 34. 40 85. 07 35. 64 83. 80 36. 84 
46 87.43 | 33.15 | 86.25 | 34.44 | 85.02) 35.68 | 83.7 36. 88 
48 87.39 33. 20 86. 21 34. 48 84. 98 35. 72 83. 72 36. 92 
50 87.35 | 33.24 | 86.17 | 34.52 | 84.94 | 35.76 | 83.67 | 36.96 
52 87.31 | 33.28 | 86.13 | 84.571 84.90 | 35.80 | 83.63 | 37.00 
54 87.27 33. 33 86. 09 34. 61 84. 86 35. 85 83. 59 37.04 
56 87.24 33.37 | 86.05 | 34.65 | 84.82 | 35.89 | 83.54 | 37.08 
58 87.20 33. 41 86. 01 34. 69 84. 77 35. 93 83. 50 37.12 
60 87.16 | 33.46 | 85.97 | 34.73) 84.73 | 85.97 | 83.46 | 37.16 
c=0. 75 0. 70 0. 26 0. 70 0.27 0. 69 0. 29 0. 69 0. 30 
c=1. 00 0.94 0. 35 0. 93 0.37 0. 92 0. 38 0. 92 0. 40 
c—l: 25 1.17 0. 44 1. 16 0. 46 115 0. 48 1.15 0. 50 
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TABLE 36.— Horizontal distances and elevations from stadia readings—Continued. 


249. 259. 269. M 
Minutes. | Horizon- |Difference| Horizon- |Difference| Horizon- |Difference| Horizon- | Difference 
taldis- | ofeleva-| taldis- | ofeleva-| taldis- | ofeleva- | taldis- | ofeleva- 
tances. tion. tances. tion. tances. tion. tances. tion. 

0 83. 46 37.16 82. 14 38. 30 80. 78 39. 40 19. 39 40. 45 
2 83.41 | 37.20 | 82.09 | 38.34 | 80.74 | 39.44 | 79.34 | 40.49 
4 83.37 | 37.93 | 82.05 | 38.38 | 80.69 | 39.47 | 79.30 | 40.52 
6 83. 33 37.27 82.01 38. 41 80. 65 39.51 79.25 40.55 
8 83. 28 37.31 81.96 38. 45 80. 60 39. 54 79. 20 40. 59 
10 83. 24 37.35 81. 92 38. 49 80. 55 39. 58 79.15 40. 62 

12 83. 20 37.39 81. 87 38. 53 80.51 39. 61 79.11 40. 66 ` 
14 83. 15 37.43 81. 83 38. 56 80. 46 39. 65 79. 06 40. 69 
16 83. 11 37.47 81. 78 38. 60 80.41 39. 69 79. 01 40. 72 
18 83. 07 37.51 81. 74 38. 64 80. 37 99. 72 78. 96 40. 76 
20 83.02 | 37.54 | 81.69 | 38.67 | 80.321 39.76 | 78.92 | 40.79 
22 82.98 | 37.58 | 81.65 | 38.711 80.28 | 39.79 | 78.87 | 40.82 
24 82. 93 37.62 81. 60 38. 75 80. 23 39. 83 78.82 40. 86 
26 82.89 | 37.66 | 81.56 | 38.78 | 80.18 | 39.86 | 78.77 | 40.89 
28 82.85 37.70 81.51 38. 62 80. 14 39. 90 78.73 40. 92 
30 82.80, 37.74 | 81.47, 38.86 80.09; 39.93) 78.68; 40.96 
32 82.76 | 37.77 | 81.49 | 38.89 | 80.04 | 39.97 | 78.63 40.99 
34 82. 72 37.81 81. 38 38. 93 80. 00 40. 00 78.58 41. 02 
36 82.67 | 37.85 | 81.33 | 38.97 | 79.95 | 40.04 | 78.54 41.06 
38 82. 63 97. 89 81. 28 39. 00 79. 90 40. 07 78.49 41. 09 
40 | 82.58) 37.93 | 81.24 | 39.04 | 79.86 | 40.11) 78.44 | 41.12 
42 82.54 37.96 81. 19 39. 08 79.81 40. 14 78. 39 41. 16 
44 82. 49 38. 00 81.15 39.11 79. 76 40. 18 78.34 41.19 
46 82. 45 38. 04 81.10 39. 15 79. 72 40.21 78. 30 41. 22 
48 82.41 38. 08 81. 06 39. 18 79.67 40. 24 78. 25 41. 26 
50 82. 36 38. 11 81. 01 39. 22 79. 62 40. 28 78.20 41. 29 
52 82.32 38. 15 80. 97 39. 26 79.58 40. 31 78.15 41. 32 
54 82.27 | 38.19 | 80.92 | 39.29 | 79.53 | 40.35 | 78.10 | 41.35 
56 82. 23 38. 23 80. 87 39. 33 79. 48 40. 38 78. 06 41.39 
58 82.18 | 38.26 | 80.83 | 39.36 ! 79.44 | 40.42] 78.01) 41.42 
60 82.14 38. 30 80. 78 39. 40 79. 99 40. 45 71.96 41. 45 
c=0. 75 0. 68 0.31 0. 68 0. 32 0, 67 0. 33 0. 66 0, 35 
0.41 0. 90 0. 43 0.89 | 0.45 0. 89 0. 46 

0.52 1.12 0. 56 Tey) Nt 
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TABLE 36.— Horizontal distances and elevations from stadia readings—Continued. 


28°, 29; 309, 

Minutes. | Horizon- (Difference! Horizon- (Difference! Horizon- | Difference 

tal dis- | of eleva- | tal dis- | of eleva- | taldis- | of eleva- 
tances. tions. tances. tions. tances. tions. 
0 77.96 41.45 76. 50 42. 40 75.00 43. 30 
2 71.91 41. 48 76.45 42. 43 74.95 43. 33 
1 77.86 41.52 76. 40 42.46 74. 90 43. 36 
6 77.81 41.55 76. 35 42.49 74.85 43. 39 
8 77.77 41. 68 76. 90 42.53 74. 80 43. 42 
10 77.72 41.61 76. 25 42. 56 74. 75 43. 45 
12 11. 67 41. 65 76. 20 42. 59 74. 70 43. 47 
14 11.62 41. 68 76.15 42. 62 74. 65 43. 50 
16 77.57 41. 71 76. 10 42. 65 74. 60 43. 53 
18 71.52 | 41.74 | 76.05 | 42.68 | 74.55 | 43.56 
20 77.48 41. 77 76. 00 42, 71 74.49 43. 59 
22 71.42 41. 81 75. 95 42. 74 74.44 43. 62 
24 77.38 41.84 75. 90 42.77 74. 39 43. 65 
26 77.33 41. 87 79. 85 42. 80 74. 34 43. 67 
28 77. 28 41. 90 75. 80 42. 83 74. 29 43. 70 
30 71.23 41. 93 79. τὸ 42. 86 74, 24 43. 73 
32 77.18 41.97 75. 10 42. 89 74. 19 43. 76 
34 77.13 42. 00 75. 65 42. 92 74.14 43. 79 
36 77.09 | 42.03 | 75.60 | 42.95 | 74.09 | 43.82 
38 77.04 42. 06 75. 55 42.98 74. 04 43. 84 
40 76.99 | 42.09 | 75.50) 48.01 | 73.99 | 43.87 
42 76.94 | 42.12 | 75.45 | 43.04 | 73.93 | 43.90 
44 76. 89 42. 15 75. 40 43. 07 73. 88 43. 93 
46 76.84 | 42.19 | 73.35 | 43.10 | 73.83) 43.95 
48 76. 79 42. 22 79. 90 43. 13 73. 78 43. 98 
50 76. 74 42.25 75. 25 43. 16 73. 73 44. 01 
52 76. 69 42.28 75. 20 43. 18 73. 68 44. 04 
54 76. 64 42. 31 79. 15 43. 21 73. 63 44. 07 
56 76. 59 42.34 75.10 43. 24 73. 58 44. 09 
58 76. 55 42. 37 75. 05 43. 27 73. 52 44.12 
60 76. 50 42. 40 75. 00 43. 30 73.47 44. 15 
c=0. 75 0. 66 0. 36 0. 65 0.37 0. 65 0. 38 
c—1. 00 0. 88 0. 48 0. 87 0. 49 0. 86 0.51 
c=1. 25 1.10 0. 60 1.09 0. 62 1.08 0. 64 


TABLE 37.— For converting metric into United States measures. 


GEOGRAPHIC TABLES AND FORMULAS. 


LINEAR, 
Meters. Inches. Meters. Feet. Meters. Yards. | Me Miles. 
| 
1 39.3700 1 3.280833 | 1 1. 093611 1 0. 62137 
2 78. 7400 2 6. 561667 2 2. 187222 2 1, 24274 
3 118. 1100 3 9. 842500 | 3 3. 280833 3 1.86411 
4 157. 4800 4 13.123333 | 4 4. 374444 4 2. 48548 
5 196. 8500 5 16.404160 | 5 5. 468056 5 3. 10685 
6 236. 2200 6 19.685000 6 6. 561667 6 3. 72822 
7 275. 5900 7 22.965833 7 7. 655278 7 4. 34959 
8 314. 9600 8 26. 246666 8 8. 748889 8 4. 97096 
9 354. 3300 9 29.527500 | 9 9. 842500 9 5. 59233 
SQUARE 
ent πε πὴ επ aeg τ-- 
1 0. 1550 1 10. 764 1.196 1 2. 471 
2 0. 3100 2 21.528 2 2. 392 2 4. 942 
3 0. 4650 3 92. 292 3 3. 588 3 7.413 
4 0. 6200 4 43. 055 4 4. 784 + 9. 884 
5 0. 7750 5 53. 819 5 5. 980 5 12. 355 
6 0. 9300 6 64. 583 6 7. 176 6 14. 826 
7 1. 0850 7 75.347 | T 8. 372 7 17. 297 
8 1. 2400 8 86.111 8 9. 568 8 19. 768 
9 1. 3950 9 96. 875 9 10. 764 9 22. 239 
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TABLE 38.— For converting United States measures into metric. 


LINEAR. 
Inches, eu Feet. Meters. Yards. Meters. Miles. P 
| 
| 
1 25. 4001 1 0.304801 1 0.914402 | 1 1.60935 
2 50. 8001 2 0.609601 2 1.828804 | 2 3. 21869 
3 76.2002 3 0.914402 3 2.743205 3 4. 82804 : 
4. 101.6002 4 1.219202 4 3.657607 4 6. 43739 
5 127.0003 5 1.524003 5. - 4.572009 5 8. 04674 
6 ` 152.4003 6 — 1.828804 6 5.486411 6 9. 65608 
7 177.8004 7 2.133604 7 6.400813 7 11.26543 
8 203. 2004 8 2.438405 8 7.315215 8 12.87478 
9 228.6005 9 2.743205 9 8.299616 9 14.48412 
SQUARE. 

παω ο ως EN το SS ves CORE 
1 6. 452 1 9. 290 1 0.836 | 1 0. 4047 
2 12.903 2 18. 581 2 1.672 2 0. 8094 
E 19. 355 i 27.871 3 2.508 | 3 1. 2141 
4 25. 807 4 37.161 4 3.944 | 4 1. 6187 
5 32. 258 5 46. 452 5 4.181 | 5 2. 0234 
6 38. 710 6 55. 742 6 5.017 | 6 2. 4981 
7 45. 161 7 65. 032 7 5.853 | 7 2. 8328 
8 51. 613 8 74. 323 8 6.689 8 3. 2375 
9 58. 065 9 83. 613 9 7.525 9 3. 6422 
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TABLE 39,—FoR INTERCONVERSION OF MILES AND LOGARITHMS OF METERS, FOR DIS- 
TANCES FROM 10 To 100 MILES. 


The value adopted for the meter is 39.3700 inches. Distances 
between triangulation stations are given in logarithms of meters, but 
for general use distances in miles are most frequently desired. 
The following examples illustrate use of the table: l 


e 
To find the number of miles corresponding to log. distance in meters.....-- 4. 56857 
Next lower log. in table is for 23.00 τηῖ]θβ......--------------------------- 4. 56838 
Differences n oases ce oe NIU QUE e hee SE 19 
Corresponding to tabular difference for 0.01 mile. } 


Hence distance required is 23.01 miles. 


For distances less than 10 miles proceed às above; first adding 1 to 
the characteristic of the given logarithm and afterwards dividing the 
corresponding number of miles by 10. Example: 

Having given the log. 3.84062, which is less than any given in 
the table, and therefore for a distance less than 10 miles, adding 
1 to the characteristic of the logarithm gives 4.84062, which cor- 
responds to a distance of 43.05 miles. Hence the distance sought is 


43.05 $ i 
=4.305 miles. 


10 
To change— (Add. ) 
Log Tof miles tolog roi Moters rs e SS SER es e ap SEE 3. 2066498 
Log¥otiyards:to logs of meters errer Eege 9. 9611371 
Logzot feet to log. oL meters σσ Ee 9. 4840158 
Log- of inches to log: οἰταθίθϊβ----------------------------------- 8. 4048346 
Logs of meters to,log vol miles EE 6. 7933502 
Log. of meters to log. of ΥΑΓάΒ------------------------------------- 0. 0388629 
Logaof meters to logs ob tects. se lC se ses EE 0. 5159842 
LoegoL meters ta lorz 0L mehes ares as einen ra oe meta 1. 5951654 


TABLE 39.— For interconversion of miles and logarithms of meters. 


[Prepared by 8. 8. Gannett.] 


Diff. log. 


Diff. log. ist log 


Diff. log. Yu 


.01 mile. 


Log. meters. | Miles. |Log.meters. Miles. |Log.meters. 


4. 20665 43 10.50 | 4.22784 41 11.00 | 4.24804 
4. 20882 .55 | 4.22990 .05 | 4.25001 
4. 21097 «60 | 4.23196 .10 | 4.25197 
4. 21312 .65 |. 4. 23400 .15| 4.25393 
4. 21525 42 «το | 4. 23603 .20 | 4.25587 
4. 21797 .75 | 4.23806 40 .20 | 4.25780 
4. 21949 .80 | 4.24007 .90 | 4.25973 
4. 22159 .85 | 4.24208 «96 | 4.26165 
4. 22368 .90 | 4.24408 .40 | 4.26355 
4. 22577 41 .95 | 4.24606 .45 | 4.26545 
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TABLE 39.— For interconversion of miles and logarithms of meters—Continued. 


Miles. 


Diff. log: 


Miles. 


I 


Log. meters. 


Diff.log. 


Miles. 


Log. meters. 


Diff. log. 


Log. meters. oy mile. .01 mile. .01 mile. 
11.50 4. 26735 38 14. 00 4. 35278 31 16. 50 4. 42413 26 
«55 4. 26928 .05 4. 35433 .55 | 4.42545 
.60 | 4.27111 37 .10 | 4.35587 .60 | 4.42676 
.65 4. 27298 | 15 4. 35741 .65 4. 42806 
.70 4.27484 | . 20 4. 35894 «70 4. 42937 
. 75 4. 27669 25 4. 36047 30 «m 4. 43067 
.80 | 4.27853 | «90 4.36199 .80 | 4.43196 
.85 4. 28037 «95 4. 36350” .85 4. 43325 
.90 4.28220 36 .40 | 4.36501 .90 | 4.43454 
.95 4. 28402 .45 4. 36652 .95 4. 49582 
12.00 | 4.28583 | «50 | 4.36802 17. 00 4. 43710 25 
.05 4. 28764 .55 | 4.36951 .05 | 4.43837 
«10 | 4.28944 .60 | 4.37100 .10 | 4.43964 
15 4. 29123 | .65 4. 37249 . 15 4. 44091 
.20 | 4.29301 10 | 4.37397 29 .20 | 4.44218 
.25 | 4.29479 | 35 75 4. 37544 25 | 4.44844 
. 30 4, 29656 | . 80 4. 37691 . 30 4.44470 
.99 4. 29832 .85 | 4.37838 . 35 4. 44595 
.40 | 4.30007 .90 | 4.37984 .40 | 4.44720 
45 4. 30182 .95 4. 38129 .45 4. 44845 
.50 4. 30356 15. 00 4. 38274 .50 4. 44969 
.55 | 4.30529 .05 | 4.38419 .55 | 4.45098 
.60 4. 30702 34 .10 4. 38563 . 60 4. 45216 
.65 | 4.30874 .15 | 4.38706 .65 | 4.45339 
.70 4. 31046 . 20 4. 38849 wh 4, 45462 
.75 4. 31216 «25 4. 38992 28 «75 4. 45585 24 
.80 | 4.31386 .90 4. 39134 .80 | 4.45707 
85 4. 31555 .95 4. 39276 .85 4. 45829 
.90 | 4.31724 .40 | 4.39417 .90 | 4.45950 
.95 4. 31892 38 .45 | 4.39558 .95 4. 46071 
13.00 | 4.32059 «50 | 4.39698 18.00 | 4.46192 
.05 | 4.32226 .55 4. 39838 .05 4. 46313 
.10 | 4.32392 .60 | 4.39977 .10 | 4.46433 
.15 | 4.32558 .65 | 4.40116 .15 4. 46553 
-20 | 4.32722 .70 | 4.40255 .20 | 4.46672 
.20 | 4. 32887 . 79 4. 40393 .25 | 4.46791 
. 30 4. 33050 .80 4. 40531 27 . 30 4. 46910 
.95 | 4.33213 32 .85 | 4.40668 .95 | 4.47029 
.40 4. 33375 | .90 4. 40805 .40 4. 47147 
.45 | 4.83537 .95 | 4.40941 .45 | 4.47265 23 
.50 | 4.33698 16.00 | 4.41077 «50 | 4.47382 
.55 4. 33859 .05 4. 41213 «Οδ 4.47499 
.60 | 4.34019 .10 | 4.41848 .60 | 4.47616 
.65 | 4.34178 .15 | 4.41482 .65 | 4.47738 
.70 | 4.84337 .20 | 4.41616 .70 | 4.47849 
.75 | 4.33495 .25 | 4.41750 .75 | 4.47965 
«80 | 4.34653 31 .90 | 4.41884 .80 | 4.48081 
«86 | 4.34810 .95 | 4.42017 26 .85 | 4.48196. 
.90 4. 34966 .40 4. 42149 . 90 4. 48311 
.95 | 4.35122 .45 | 4.42282 .95 | 4.48426 


366 


GEOGRAPHIC TABLES 


AND FORMULAS. 


TABLE 39.— For interconversion of miles and logarithms of meters—Continued. 


Miles. |Log.meters. ES Miles. |Log.meters. Vx Miles. |Log.meters. Were 
| 
19.00 | 4.48540 23 21.50 | 4.53909 20 24.00 | 4.58686 18 
.05 | 4.48654 .55 | 4.54010 | .05 | 4.58777 
.10 | 4.48768 .60 | 4.54110 .10 | 4.58867 
.15 | 4.48882 .65 | 4.54211 15 | 4.58957 
.20 4. 48995 «70 4. 54311 .20 4. 59047 
25 4. 49108 E 4. 54411 «25 4. 59136 
30 | 4.49221 22 .80 | 4.54511 30 | 4.59226 
.35 | 4.49333 .85 | 4.54610 15 4. 59915 
.40 | 4.49445 .90 | 4.54709 40 | 4.59404 
.45 4. 49557 .95 4. 54808 .45 4. 59493 
. 50 4. 49669 22.00 4. 54907 50 4, 59582 
.55 | 4.49780 .05 | 4.55006 .55 | 4.59670 
.60 |. 4. 49891 .10 | 4.55104 60 | 4.59759 
.65 | 4.50001 15 | 4.55202 .65 | 4.59847 
.70 | 4.50112 .20 | 4.559300 70 | 4.59935 
«τὸ | 4.50222 .25 | 4.55398 19 .75 | 4.60023 
.80 4. 50332 .90 4. 55495 .80 4. 60110 
.85 | 4.50441 .35 | 4.55593 .85 | 4.60198 
.90 4. 50550 .40 4. 55690 . 90 4. 60285 17 
95 | 4. 50659 .45 | 4.55787 .95 | 4.60372 
20.00 | 4.50768 .50 | 4.55883 25.00 | 4.60459 
.05 | 4.50876 :55 | 4.55980 .05 | 4.60546 
.10 | 4.50985 .60 | 4.56076 .10 | 4.60632 
.15 | 4.51093 .65 | 4.56172 .15 | 4.60719 
.20 4. 51200 .70 4. 56268 .20 4. 60805 
«25 4. 51308 21 . 15 4. 56363 25 4. 60821 
.90 | 4.51415 .80 | 4.56459 .30 | 4.60977 
. 95 4. 51521 .85 4. 56554 «835 4. 61063 
.40 | 4.51628 .90 | 4.56649 .40 | 4.61148 
.45 4. 51734 95 4. 56743 .45 4. 61234 
«50 4. 51840 23. 00 4. 56838 .90 4. 61319 
.55 | 4.51946 .05 | 4.56932 .55 | 4.61404 
.60 4. 52052 .10 4. 57026 60 4. 61489 
.65 | 4.52157 .15 | 4.57120 .65 | 4.61574 
«το | 4.52262 :20 4.57214 70 4. 61658 
.75 | 4.52367 25 4. 57307 75 4. 61743 
.80 | 4.52471 3 4. 57401 .80 | 4.61827 
«86 | 4.52576 .35 | 4.57494 .85 | 4.61911 
.90 | 4.52680 .40 | 4.57587 18 .90 | 4.61995 
.95 | 4.52783 .45 | 4.57679 .95 | 4.62079 
21.00 | 4.52887 .50 | 4.57772 26.00 | 4.62162 
.05 | 4.52990 .55 | 4.57864 .05 | 4. 62246 
.10 | 4.53093 .60 | 4.57956 .10 | 4. 62329 
.15 | 4.53196 „65 | 4.58048 .15 | 4.62412 
.20 | 4.53299 20 .70 | 4.58140 .20 | 4.62495 
.25 | 4.53401 .75 | 4.58231 .25 | 4.62578 
.30 | 4. 53503 .80 | 4.58323 «90 | 4. 62661 16 
.95 | 4.59605 .85 | 4.58414 .95 | 4.62743. 
.40 | 4.53706 .90 | 4.58505 .40 | 4.62825 
4. 53808 4. 58596 .45 | 4.62908 


———N 
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TABLE 39.— For interconversion of miles and logarithms of meters—Continued. 


Miles. |Log. meters. ος Miles. |Log.meters. E Miles. |Log.meters. ο, 
| 
b 26. 50 4. 62990 16 29. 00 4. 66905 15 31. 50 4. 70496 14 
.55 | 4.63071 .05 | 4.66980 55 | 4.70565 
.60 | 4.63153 .10 | 4.67054 .60 | 4.70634 
.65 | 4.63235 15 | 4.67129 .65 | 4.70702 
SÅ 4. 63316 .20 4. 67203 . 70 | 4. 70771 
75 | 4.63397 .25 | 4.67278 .75 | 4.70839 
«80 | 4.63479 .90 | 4.67352 .80 | 4.70908 
.85 | 4.63559 .95 | 4.67426 .85 | 4.70976 
.90 | 4.63640 .40 | 4.67500 .90 | 4.71044 
.95 4. 63721 45 4. 67573 .95 | 4.71112 
27.00 4. 63801 «00 4. 67647 32. 00 4. 71180 
.05 | 4.63882 55 | 4.67721 .05 | 4.71248 
.10 4. 63962 60 4. 67794 .10 4. 71315 
15 | 4.64042 .65 | 4.67867 15 | 4.71383 
.20 | 4.64122 70 | 4.67941 .20 | 4.71451 13 
| 
.25 4. 64202 E7 4. 68014 .25 4. 71518 
.90 4. 64281 .80 4. 68087 . 30 4. 71585 
.95 | 4.64361 .85 | 4.68159 .35 | 4.71652 
.40 4. 64440 .90 4. 68232 .40 4. 71719 
.45 | 4.64519 .95 | 4.68305 .45 | 4.71787 
.50 | 4.64598 30.00 | 4.68377 14 50 | 4.71853 
55 | 4.64677 .05 | 4.68449 55 | 4.71920 
.60 | 4.64756 .10 | 4.68522 60 | 4.71987 
.65 | 4.64835 15 | 4.68594 .65 | 4.72053 
.70 | 4.64913 .20 | 4.68666 70 | 4.72120 
«15 4. 64991 25 4. 68737 75 4. 72186 
.80 | 4.65069 30 | 4.68809 .80 | 4.72252 
.85 | 4.65147 35 | 4.68881 .85 | 4.72319 
.90 4. 65225 .40 4. 68952 .90 4. 72385 
.95 4. 65303 45 4. 69024 95 4. 72451 
28. 00 4. 65381 15 «50 4. 09095 33. 00 4. 72516 
.05 4. 65458 .55 4. 69166 .05 4.72582 
.10 | 4.65536 .60 | 4.69237 10 4.72648 
.15 | 4.65613 .65 | 4.69308 | 15 | 4.72713 
.20 | 4.65690 .70 | 4.69379 .20 | 4.72779 
.25 | 4.65767 75 | 4.69449 .25 | 4.72844 
«90 | 4.65844 .80 | 4.69520 .30 | 4.72909 
«96 | 4.65920 .85 | 4.69590 .95 | 4.72975 
.40 4. 65997 . 90 4. 69661 .40 4. 73040 
.45 | 4.66073 .95 | 4.69731 .45 | 4.73105 
.50 | 4.66149 31.00 | 4.69801 .50 | 4.73169 
.55 | 4.66226 .05 | 4.69871 .00 | 4.73234 
.60 | 4.66302 .10 | 4.69941 .60 | 4.73299 
65 | 4.66377 15 | 4.70011 .65 | 4.73363 
.70 | 4. 66453 .20 | 4.70081 .70 | 4.73428 
.75.| 4.66529 -25 | 4.70150 .75 | 4. 73492 
.80 | 4.66604 «90 | 4.70219 .80 | 4.73557 
.85 4. 66680 .95 4. 70289 .85 4. 73621 
.90 | 4.66755 .40 | 4.70358 .90 | 4. 73685 
.95 4. 66830 .45 4. 70427 .95 4, 73749 
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Miles. 


35. 00 


GEOGRAPHIO TABLES 


Log. meters. rid Miles. |Log.meters. D 
4. 73813 13 36. 50 4. 76894 12 
4. 73877 .55 | 4.76954 
4. 73940 .60 | 4.77013. 
4. 74004 .65 4.77072 
4, 74068 101 4.77132 
4, 74131 75 | 4.77191 
4. 74194 .80 1 4.77250 
4. 74258 .85 4. 77309 
4. 74321 .90 4. 77368 
4. 74384 .95 4.77426 
4. 74447 37.00 | 4.77485 
4. 74510 .05 4. 77544 
4. 74573 .10 | 4.77602 
4. 74635 . 15 4. 77661 
4. 74698 .20 | 4.77719 
4. 74761 12 .25 4. 71118 
4. 74823 «890! 4.77836 
4. 74885 .95 | 4.77894 
4. 74947 .40 | 4.77952 
4. 75010 .45 | 4.78010 
4. 75072 .50 | 4.78068 
4. 75134 .55 4. 78126 
4. 70196 .60 | 4.78184 
4. 75257 .65 | 4.78241 
4. 75319 «τοι 4.78299 
4. 75381 . 75 4. 78357 
4. 75443 .80 | 4.78414 
4, 75504 .85 | 4. 78472 
4. 75565 .90 | 4. 78529 
4. 75627 .95 | 4.78586 
4. 75688 38.00 | 4.78643 
4. 75749 .05 4. 78701 11 
4. 75810 .10 | 4.78758 
4. 75871 .15 | 4. 78815 
4, 75932 .20 | 4.78871 
4. 75993 .25 | 4.78928 
4. 76053 «90 | 4.78985 
4. 76114 .95 | 4.79041 
4. 76174 .40 | 4.79098 
4. 76235 .45 | 4.79155 
4. 76295 .50 | 4.79211 
4. 76355 .55 | 4.79267 
4. 76416 .60 | 4. 79324 
4. 76476 .65 | 4.79880 
4. 76536 .70 | 4.79436 
4. 76596 .75 4. 79492 
4. 76656 .80 | 4.79548 
4. 76715 .85 | 4.79604 
4. 76775 .90 | 4. 79660 

4. 79716 


AND FORMULAS. 


Miles. 


41. 


Log. meters, 


4. 79711 
. 79827 
4. 79883 
. 79938 
. 79994 


. 80049 
. 80104 
. 80159 
. 80215 
. 80270 


. 80325 
. 80880 
. 80435 
. 80489 
. 80544 


. 80599 
. 80653 
. 80708 
. 80762 
. 80817 


4 
4 
4 
4 
4 
1 
4 
4 
+ 
4 
1 
4 
i 
4 
4 
4 
4 
4 
4 
4 
4. 80871 
4. 80925 
4. 80979 
4. 81034 
4. 81088 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


. 81142 
4. 81195 
. 81249 
. 81303 
. 81357 


. 81411 
. 81464 
. 81518 
. 81571 
«81624 


. 81677 
. 81731 


4. 82207 
4. 82260 
4. 82313 
4. 82365 
4. 82417 


Diff. log. 
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.01 mile. 


11 


` 


10 
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TABLE 39.— For interconversion of miles and logarithms of meters—Continued. 


: Miles. |Log. meters. | 01 mile. 


Diff. log. | 


41.50 | 4.82470 10 
4. 82522 
4. 82574 
4. 82627 
4. 82679 


4. 82731 
4. 82783 
4. 82835 
4. 82886 
4. 82938 


. 82990 
83042 
83093 
83145 
83196 


83248 
83299 
83350 
83402 
83453 


83504 
83555 
83606 
83657 
83708 


83759 
. 83809 
83860 
. 83911 
4. 83961 


4. 84012 
4. 84062 
4, 84113 
4. 84163 
4. 84213 


4. 84264 
4. 84314 
4. 84364 
4. 84414 
4. 84464 


4. 84514 
4. 84564 
4. 84614 
4. 84663 
4. 84713 


4 

4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4 

4. 
4 


4. 84763 
4. 84812 
4. 84862 
4. 84911 
4. 84961 


41623?—16— —24 


SAAS sper SPREE PRR RR 


Log. meters. 


4. 85010 
4. 85060 
4. 85109 
4. 85158 
4, 85207 


. 85256 
. 85305 
85354 
85403 
85452 


85501 
85550 
85599 
85647 
85696 


85744 
85793 
85841 
85890 
85938 


85986 
86035 
86083 
. 86131 
. 86179 


. 86227 
. 86275 
. 86323 
. 86371 
. 86418 


. 86466 
. 86514 
. 86561 
. 86609 
4, 86657 


4. 86704 
4. 86751 
4. 86799 
4. 86846 
4. 86894 


4. 86941 
4. 86988 
4. 87035 
4. 87082 
4. 87129 


4. 87176 
4. 87223 
4. 87270 
4. 87817 
4. 87364 


BR His de da se 


Diff. log.| 
.01 mile, 


10 


Miles. 


Log. meters. 


Diff. log. 
.01 mile. 


4. 87410 
4. 87457 
4. 87504 
4. 87550 
4. 87597 


4. 87643 
4. 87690 
4. 87736 
4. 87782 
4. 87829 


4. 87875 
4. 87921 
4. 87967 
4. 88013 
4. 88059 


4. 88105 
4. 88151 
4. 88197 
4. 88243 
4. 88289 


4. 88334 
4. 88380 
4. 88326 
4. 88471 
4. 88517 


4. 88562 
4. 88608 
4. 88653 
4. 88699 
4. 88744 


4. 88789 
4. 88834 
4. 88879 
4. 88925 
4. 88970 


4. 89015 
4. 89060 
4. 89105 
4. 89149 
4. 89194 


4. 89239 
4. 89284 
4. 89329 
4. 89373 
4, 89418 


4. 89462 
4. 89507 
4. 89551 
4. 89596 
4. 89640 
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TABLE 39.— For interconversion of miles and logarithms of meters—Continued. 


Diff.log. 


Diff.log. ην. 


.01 mile. Log. meters. 


Log.meters. ας Miles. |Log.meters. 


. 91846 
. 91888 
. 91930 
: 91972 
. 92014 


. 89685 
. 89729 
. 89773 
. 89817 
. 89861 


«92056 
. 92098 
.92140 
. 92182 
. 92224 


. 89906 
. 89950 
. 89994 
. 90038 
. 90082 


μμ» μ- μ.μ. PP PRR 


94305 
94345 
. 94384 
. 94424 
94464 


. 92265 
92307 
92349 
92390 
92432 


4. 90125 
4. 90169 
4. 90213 
4. 90257 
4. 90301 


94503 
94543 
94583 
94622 
94662 


92474 
92515 
92557 
92598 
92639 


4. 90344 
4. 90388 
4. 90431 
4. 90475 
4. 90519 


94701 
94741 
94780 
94820 
94859 


92681 
92722 
92764 
. 92805 
. 92846 


4. 90562 
4. 90605 
4. 90649 
4. 90692 
. 90735 


94898 
94937 
94977 
95016 
95055 


95094 
95133 
95172 
95212 
95251 


. 95289 
. 95328 


. 92887 
. 92928 
. 92969 
. 93011 
. 93052 


. 90779 
. 90822 
. 80865 
. 90908 
. 90951 


. 93093 
. 93133 
93175 
93215 
93256 


93297 
93338 


. 90994 
. 91037 
. 91080 
. 91123 
4. 91166 


4. 91209 
4. 91251 
4. 91294 93378 . 95367 
4. 91337 - 93419 - . 95406 
4. 91379 : 4. 93460 : 4. 95445 


4. 91422 $ 4. 93500 , 4. 95484 
4. 91465 3 4. 93541 4 4. 95523 
4. 91507 : 4. 93581 Ë 4. 95561 
4. 91550 E 4. 93622 : 4. 95600 
4. 91592 . 4. 93662 : 4. 95639 


Pee Ee RR RR A 


Pg peppe peppe ARRAS A OAR AAR RAR RR pippe Bee 


4. 91634 : 4. 93703 $ 4. 95677 
4. 91677 : 4. 93743 : 4. 95716 
4.91719 : 4. 93784 : 4. 95794 
4. 91761 : 4. 93824 S 4. 95793 
4. 91803 5 4. 93864 - 4. 95831 
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TABLE 39.— For interconversion of miles and logarithms of meters—Continued. 


Miles. |Log.meters. Din. 1o. Miles. | Log. meters. BADGE: Miles. |Log.meters. DË OS: 
56.50 | 4.95870 8 59.00 | 4.97750 7 61.50 | 4.99553 7 
.55 | 4.95908 .05 | 4.97787 | -.55| 4.99588 
. 60 4. 95947 .10 4. 97824 | «60 4. 99623 
.65 | 4.95985 .15 | 4.97861 | .65 | 4.99658 
.70 | 4.96023 «20 | 4.97897 | .70| 4.99693 
.75 | 4.96062 -~ .25 | 4.97934 «τὸ | 4.99729 
.80 | 4.96100 .90 | 4.97971 .80| 4.99764 
.85 | 4.96138 .95 | 4.98007 .85 | 4.99799 
. 90 4. 96176 .40 4. 98044 . 90 4. 99834 
.95 | 4.96214 .45 | 4.98080 .95 | 4.99869 
57.00 | 4.96253 .50 | 4.98117 62.00 | 4.99904: | 
.05 4. 96291 «56 4. 98153 .05 4. 99939 
.10 | 4.96329 «60 | 4.98190 .10 | 4.99974 
.15 | 4.96367 .65 | 4.98226 .15 | 5.00009 
.20 | 4.96405 .70 | 4.98262 .20 | 5.00044 
.25 | 4.96443 .75 | 4.98299 .25 | 5.00079 
.90 4. 96481 . 80 4. 98335 .90 5. 00114 
.95 4. 96518 .85 4. 98371 «35 5. 00149 
.40 | 4.96556 .90 | 4.98408 .40 | 5.00183 
.45 | 4.96594 .95 | 4.98444 .45 | 5.00218 
.50 | 4.96632 60.00 | 4.98480 .50 | 5.00253 
«55 | 4.96669 .05 | 4.98516 «55 | 5.00288 
.60 | 4.96707 .10 | 4.98552 .60 | 5.00322 
.65 | 4.96745 .15 | 4.98589 .65 | 5.00357 
nl 4. 96783 .20 | 4.98625 .70 | 5.00392 
15 | 4.96820 «25 | 4.98661 .75 | 5.00426 
.80 | 4.96858 7 «90 | 4.98697 .80 | 5.00461 
.85 | 4.96895 «95 | 4.98733 .85 | 5.00495 
.90 | 4.96933 .40 |. 4. 98769 .90 | 5.00530 
.95 | 4.96970 .45 | 4.98805 .95 | 5.00565 
58.00 | 4.97008 «50 | 4.98841 63.00 | 5.00599 
.05 | 4.97045 «55 | 4.98876 .05 | 5.00633 
.10 | 4.97083 .60 | 4.98912 .10 | 5.00668 
.15 4. 97120 .65 4. 98948 .15 5. 00702 
.20 | 4.97157 .70 | 4.98984 .20 | 5.00737 
.25 | 4.97195 «Το | 4.99020 .25 | 5.00771 
.90 | 4.97232 '.80 | 4.99055 .30 | 5.00805 
.95 | 4.97269 .85 | 4.99091 .35 | 5.00840 
.40 | 4.97306 .90 | 4.99127 .40 | 5.00874 
.45 | 4.97343 .95 | 4.99162 .45 | 5.00908 
.50 | 4.97381 61.00 |. 4. 99198 «50 | 5.00942 
.55 | 4.97418 .05 | 4.99234 .55 | 5.00977 
.60 | 4.97455 .10 | 4.99269 .60 | 5.01011 
«66 | 4.97492 .15 | 4.99305 .65 | 5.01045 
.70 | 4.97529 .20 | 4.99340 .70 | 5.01079 
.75 | 4.97566 «25 | 4.99376 .75 | 5.01113 
.80 | 4.97603 .30 | 4.99411 .80 | 5.01147 
.85 | 4.97640 .35 | 4.99447 .85 | 5.01181 
.90 | 4.97677 .40 | 4.99482 .90 | 5.01215 
95] 4.97713 .45 | 4.99517 .95 | 5.01249 
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TABLE 39.— For interconversion of miles and logarithms of meters—Continued. 


Log. meters. 


Log.meters. 


Log. meters. 


5. 01283 
. 01317 
. 01351 
. 01385 
. 01419 


σισισισι 


. 01452 
. 01486 
. 01520 
. 01554 
. 01587 


gU cU cU U 


. 01621 
. 01655 
. 01688 
. 01722 
. 01755 


cU ooo ct 


5. 01789 
5. 01823 
5. 01856 
5. 01889 
5. 01923 


5. 01956 
5.01990 
5. 02023 
5. 02056 
5. 02090 


5. 02123 
5. 02156 
5. 02190 
5. 02223 
5. 02256 


5. 02289 
5. 02322 
5. 02355 
5. 02389 
5. 02421 


5. 02455 
5. 02488 
5. 02521 
5. 02554 
5. 02587 


5. 02619 
5. 02652 
5. 02685 
5. 02718 
5. 02751 


5. 02784 
5. 02816 
5. 02849 
5. 02882 
5. 02915 


5. 02947 
5. 02980 
5. 03012 
5. 03045 
5. 03078 


5. 03110 
5. 03143 
5. 03175 
5. 03208 
5. 03241 


5. 03273 
5. 03305 
5. 03337 
5. 03370 
5. 03402 


5. 03434. 
5. 03467 
5. 03499 
5. 03531 
5. 03563 


5. 03595 
5. 03627 
5. 03660 
5. 03692 
5. 03724 


. 03756 
. 03788 
. 03820 
. 03852 
. 03884 


5 

5 

5 

5 

5 

5. 03916 
5. 03948 
5. 03980 
5. 04012 
5. 04043 
5. 04075 
5. 04107 
5. 04139 
5. 04171 
5. 04202 
5 
5 


5. 04392 
5. 04424 
5. 04455 
5. 04487 
5. 04518 


5. 


CC 


5. 
5. 


5 
5 


5. 


5 


5. 


CQ oU cU o c QU oU o σι c CO oU σι 


5 
5. 
5 
5 


NË 


SE SSL GES 


HAM NANË ouo 


04550 
04581 
04613 


. 04644 
. 04676 


. 04707 


04738 


. 04770 
. 04801 


04832 


04863 
04895 
04926 
04957 
04988 


. 05019 


05051 
05082 
05113 
05144 


05175 
05206 
05237 
05268 
05299 


05330 
05361 
05391 
05422 
05453 


05484 
05515 
05545 
05576 
05607 


05538 
05668 
05699 
05730 
05760 


05791 
05821 
05852 
05883 
05913 


05943 
05974 
06004 
06035 
06065 
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TABLE 39.— For interconversion of miles and logarithms of meters—Continued. 


ρα. log. 


Miles. 


Log. meters. 


Diff. log. 


Miles. 


Log. meters. 


Diff. log. 


Miles. | Log. meters. οι mile. Ol mile. 01 mile. 
71.50 5. 06096 6 74. 00 5. 07588 6 76.50 5. 09031 6 

sbb 5. 06126 .05 5.07617 .55 δ. 09059 
. 60 5. 06156 .10 5.07647 .60 5.09088 
.65 | -5. 06187 115 5. 07676 .65 5.09117 
.70 5. 06217 .20 5.07705 .70 5. 09145 
«15 5. 06247 «25 5.07735 «76 5. 09173 
«80 5.06277 ah 5. 07764 . 80 5. 09201 
. 85 5. 06308 .95 5.07793 .85 5. 09229 
.90 5. 06338 .40 5.07822 .90 5.09258 
.95 5. 06368 .45 5. 07851 95 δ. 09286 
72.00 5. 06398 50 5. 07881 71.00 5. 09314 
.05 5.06428 55 5.07910 .05 5. 09342 
.10 5. 06459 . 60 5.07939 .10 5.09370 
.15 5. 06489 .65 5.07968 15 5. 09399 
.20 5. 06519 .70 5. 07997 .20 5. 09427 
25 5. 06549 TD 5. 08026 .25 5. 09455 
. 30 5. 06579 . 80 5. 08055 . 30 5. 09483 
. 39 5. 06609 «85 5. 08084 . 90 5. 09511 
.40 5. 06639 .90 5. 08113 .40 5. 09539 
. 45 5. 06669 .95 5. 08142 .45 5. 09567 
.50 5. 06699 75. 00 5. 08171 .50 5. 09595 
55 5. 06729 . 05 5. 08200 «δῦ 5.09623 
60 5. 06759 . 10 5. 08229 .60 5. 09651 
65 5. 06789 15 5.08258 .65 5. 09679 
EN 5. 06818 . 20 5.08287 230 5. 09707 
5. 06848 .25 5. 08316 79 5. 09735 
5. 06878 30 5. 08345 .80 5. 09763 
5. 06908 . 35 5.08373 .85 5. 09791 
5. 06938 .40 5. 08402 .90 5. 09819 
5. 06967 .45 5. 08431 .95 5.09847 
5. 06997 . 50 5. 08460 78. 00 5. 09875 
5. 07027 «55 5. 08488 .05 5.09902 
5.07057 . 60 5. 08517 .10 5. 09930 
5.07086 .65 5. 08546 15 5.09958 
5.07116 «70 5. 08575 «20 5. 09986 
5. 07146 75 5. 08603 «95 5. 10013 
5.07175 .80 5. 08632 .90 5. 10041 
5.07205 .85 5. 08661 «85 5. 10069 
5.07235 .90 | 5.08689 .40 | 5.10097 
5.07264 .95 5.08718 .45 5. 10124 
5.07294 76. 00 5. 08746 .90 5.10152 
5.07323 .05 5. 08775 «Οὔ δ. 10180 
5.07353 . 10 5. 08803 . 60 5. 10207 
5. 07382 15 5. 08832 .65 5. 10235 
5. 07412 . 20 5. 08861 70 5. 10263 
5. 07441 .25 5. 08889 .75 5. 10290 
5.07471 .90 5.08917 .80 5.10318 
5.07500 «90 5. 08946 .85 5.10345 
5.07529 .40 | 5.08974 .90 | 5.10378 
5. 07559 «45 | 5.09003 .95 | 5.10400 
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TABLE 39.— For interconversion of miles and logarithms of meters—Continued. 


Miles, |Log.meters. DE Miles. | Log. meters. ο. Miles. |Log. meters. μυς 

79.00 | 5.10428 5 81.50 | 5.11781 5 84.00 | 5.13093 5 
.05 | 5.10455 2 .55 | 5.11807 .05 | 5.13119 
.10 5. 10483 . 60 5. 11834 .10 5. 13145 
.15 | 5.10510 .65 | 5.11861 .15 | 5.13170 
.20 | 5.10537 .70 |. 5.11887 .20 | 5.13196 
.25 | 5.10565 .75 | 5.11913 .25 | 5.13222 
.90 | 5.10592 .80 | 5.11940 .30 | 5.13248 
.35 | 5.10620 .85 | 5.11967 «895 | 5.13273 
.40 5. 10647 .90 5. 11993 .40 5. 13299 
.45 | 5.10674 .95 | 5.12020 .45 | 5.13325 
.50 | 5.10702 82.00 | 5.12046 .50 | 5.13351 
.55 | 5.10729 .05 5. 12073 «55 | 5.13376 
.60 | 5.10756 .10 | 5.12099 .60 5. 13402 
.65 | 5.10784 .15 | 5.12126 .65 | 5.13428 
«70 | 5.10811 .20| 5.12152 .70 5. 13453 
. 75 5.10838 .25 δ. 12179 .75 | 5.13479 
.80 | 5.10865 .30 | 5.12205 .80 | 5.13505 
.85 5. 10893 .95 5.12231 .85 5. 13530 
.90 | 5.10920 .40 | 5.12258 .90 | 5.13556 

95 | 5.10947 .45 | 5.12284 .95 | 5.18581 

80.00 | 5.10974 -50 | 5.12310 85.00 | 5.13607 
.05 | 5.11001 .55 | 5.12337 .05 5. 13632 
.10| 5.11028 .60 | 5.12363 .10 | 5.13658 
.15 | 5.11055 .65 | 5.12389 .15 5. 13683 
.20 | 5.11082 .70 | 5.12416 .20 | 5.13709 
.25 | 5.11109 .75 | 5.12442 .25 | 5.13734 
.30 | 5.11137 .80 | 5.12468 .90 | 5.13760 
.95 | 5.11164 .85 | 5.12494 «95 | 5.13785 
.40 5. 11191 .90 5. 12521 .40 5. 13811 
.45 | 5.11218 .95 | 5.12547 .45 | 5.13836 
.50 | 5.11245 83.00 | 5.12578 .50 | 5.13862 
55 | 5.11272 .05 5.12599 .55 5. 13887 
.60 | 5.11299 .10 | 5.12625 .60 | 5.13912 
.65 5.11325 .15 | 5.12651 .65 5. 13938 
«10 | 5.11352 .20 | 5.12677 .70 | 5.13963 
75 | 5.11379 .95 | 5.12703 «τὸ | 5.13988 
.80 | 5.11406 .30 | 5.12729 .80 | 5.14014 e 
.85 | 5.11433 .95 | 5.12756 .85 | 5.14039 
.90 | 5.11460 .40 | 5.12782 .90 | 5.14064 
.95 | 5.11487 .45 | 5.12808 .95 5. 14090 

81.00 | 5.11513 .50 | 5.12834 86.00 | 5.14115 
.05 5. 11540 .95 5. 12860 .05 5. 14140 
.10 | 5.11507 «60 | 5.12886 .10 | 5.14165 
.15 | 5.11594 .65 | 5.12912 .15 | 5.14191 
.20 | 5.11621 .70 | 5.12937 .20| 5.14216 

25 | 5.11647 «16 5. 12963 .25 5. 14241 
«90 | 5.11674 .80 | - 5. 12989 .30 | 5.14266 
.95 | 5.11701 .85 5. 13015 .95 | 5.14291 
.40 | 5.11727 - 90 | 5.13041 .40| 5.14316 
5. 11754 5.13067 o 
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TABLE 39.— For interconversion of miles and logarithms of meters—Continued. 


Miles. | Log. meters, TAA Miles. |Log. meters, Dift. log. Miles. | Log. meters. ος 
86.50 | 5.14367 5 89.00 | 5.15604 5 91.50 | 5.16807 5 
.55 | 5, 14892 .05 | 5.15628 55 | 5.16831 
.60 | 5.14417 .10 | 5.15653 .60 | 5.16855 
.65 | 5.14442 .15 | 5.15677 .65 | 5.16878 
.70 | 5.14467 .20 | 5.15701 .70 | 5.16902 
«τὸ | 5.14492 «26 | 5.15726 . 75 | 5.16926 
.80 | 5.14517 .90 | 5.15750 . +80 | 5.16949 
.85 | 5.14542 .35 | 5.1577 .85 | 5.16973 
.90 | 5.14567 .40 | 5.15799 .90 | 5.16997 
.95 | 5.14592 .45 | 5.15823 .95 | -5.17020 
87.00 | 5.14617 .50 | 5.15847 92.00 | 5.17044 
.05 | 5.14642 .55 | 5.15872 .05 | 5.17067 
.10 | 5.14667 .60 | 5.15896 .10 | 5.17091 
.15 | 5.14692 .65 | 5.15920 .15 | 5.17115 
.20 | 5.14717 .70 | 5.15944 .20 | 5.17138 
.25 | 5.14741 .75 | 5.15968 .25 | 5.17162 
«90 | 5.14766 .80 | 5.15993 .30 | 5.17285 
.95 | 5.14791 .85 | 5.16017 .95 | 5.17209 
.40 | 5.14816 .90 | 5.16041 .40 | 5.17232 
.45 | 5.14841 «96 | 5.16065 .45 | 5.17256 
.50 | 5.14866 90.00 | 5.16089 .50 | 5.17279 
.55 | 5.14891 .05 | 5.16113 .55 | 5.17803 
.60 | 5.14915 .10 | 5.16137 «60 | 5.17326 
65 | 5.14940 .15 | 5.16162 .65 | 5.17349 
7 5. 14965 .20 | 5.16186 «70 | 5.17373 
.75 | 5.14990 .25 | 5.16210 .75 | 5.17396 
.80 | 5.15014 .90 | 5.16234 .80 | 5.17420 
.85 | 5.15039 «95 | 5.16258 .85 | 5.17443 
.90 | 5.15064 .40 | 5.16282 .90 | 5.17467 
.95 | 5.15089 .45 | 5.16306 .95 | 5.17490 
88.00 | 5.15113 «50 | 5.16330 93.00 | 5.17513 
.05 | 5.15138 .55 | 5.16354 .05 | 5.17537 
.10 | 5.15163 ^ .60| 5.16378 «10 | 5.17560 
.15 | 5.15187 .65 | 5.16402 .15 | 5.17583 
.20 | 5.15212 .70 | 5.16426 .20 | 5.17607 
.25 | 5.15237 .75 | 5.16450 .25 | 5.17630 
.30 | 5.15261 .80 | 5.16474 .30 | 5.17653 
«95 | 5.15286 .85 1 5.16497 «95 | 5.17676 
.40 | 5.15310 .90 | 5.16521 .40 | 5.17700 
.45 | 5.15335 .95 | 5.16545 .45 | 5.17728 
.50 | 5.15359 91.00 | 5.16569 «50 | 5.17746 
.55 | 5.15384 .05 | 5.16593 .55 | 5.17769 
.60 | 5.15408 .10 | 5.16617 .60 | 5.17793 
«66 | 5.15433 .15 | 5.16641 .65 | 5.17816 
.70 | 5.15457 20 | 5.16665 .70 | 5.17839 
.75 | 5.15482 .25 | 5.16688 .75 | 5.17862 
.80 | 5.15506 .30 | 5.16712 .80 | 5.17885 
.85 | 5.15531 «95 | 5.16736 «86 | 5.17908 
.90 | 5.15555 .40 | 5.16760 .90 | 5.17932 
.95 | 5.15580 .45 | 5.16783 .95 | 5.17955 
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TABLE 39.—For interconversion of miles and logarithms of meters—Continued. 


Diff. log. 


Diff. log. : 
.01 mile. Log. meters. Miles. |Log.meters. 


Log-meters. .01 mile. 


19788 
19810 
19832 ] 
19854 « 
19876 


18892 
18915 
18937 
18960 
. 18983 


5.17978 
5. 18001 
5. 18024 
5. 18047 
5. 18170 


19898 
19920 
19942 
19965 
19987 


19005 
19028 
19050 
19073 
19095 


5. 18193 
5.18116 
5. 18139 
5. 18162 
5. 18185 


PII ANNA 


20009 
20031 
20053 
20075 
20097 


20119 
20141 
20163 
20185 
20207 


. 20229 
. 20250 
20272 
. 20294 
. 20316 


19118 
19140 
19163 
19185 
19208 


5, 18208 
5. 18231 
5. 18254 
5. 18277 
5. 18300 


5. 18323 
5. 18346 
5. 18369 
5. 18392 
5. 18415 


SURO 


19230 
19253 
19275 
19297 
19320 


AAT AANA GST Danz 


19342 
19365 
19387 
19409 
19432 


5. 18437 
5. 18460 
5. 18483 
5. 18506 
5. 18529 


TRI STEGT Cat Ot e GT 


. 20338 
. 20360 
. 20382 
. 20404 
. 20425 


19454 
19476 
19499 
19521 
19543 


5. 18551 
5. 18574 
5. 18597 
5. 18620 
5. 18643 


5. 18665 
5. 18688 
. 5. 18711 
| . 5. 18733 
| , 5. 18756 


| : 5. 18779 
| : 5. 18802 
| K 5. 18824 
| à 5. 18847 
1 - 5. 18869 


ERE 


. 20447 
. 20469 
. 20491 
. 20513 
. 20535 


. 20556 
. 20578 
. 20600 
. 20621 
. 20643 


19565 
19588 
. 19610 
. 19632 
. 19655 


σισισισισι CC CC c SOT OT σι CC 


. 19677 
. 19699 
. 19721 
.19743 
. 19765 


HAMAS guo ere ox 
eX oue ex 


CONVENIENT EQUIVALENTS. 


| 1 acre =209 feet square, nearly. 
1 acre = 43,560 square feet = 4,840 square yards. 
1 statute mile = 1,760 yards = 5,280 feet = 63,360 inches. 
| 1 cubic foot = 7.48 gallons = 0.804 bushel. 
| 1 cubic foot of water weighs 62.4 pounds. aj 
| 1 wine gallon = 8.34 pounds water. 
1 wine gallon = 231 cubic inches. 
1 avoirdupois pound = 7,000 grains. 
1 troy pound = 5,760 grains, 
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1 meter — 39.37 inches. Log. 1.5951654. 
1 meter — 3.28083 feet. Log. 0.5159842. 
1 meter = 1.093611 yards. ` Log. 0.0388629. 
1 meter — 0.00062137 mile. Log. 6.7933502. 
1 kilometer — 3,281 feet — five-eighths mile, nearly. 
1 cubic meter — 35.314 cubic feet — 1.308 yards. 
lliter — 1.0567 quarts. 
1 gram — 15.43 grains. 
1 kilogram — 2.2046 avoirdupois pounds. 
1 tonneau (metric ton) — 2,204.6 pounds. 
1 cubic meter per minute — 0.5886 second-foot. 
1 second-foot — 50 California miner's inches. 
1 second-foot = 40 Arizona miner's inches. 
1 second-foot — 449 gallons per minute. 
1 second-foot for one day = 1.9835 acre-feet. 
1 second-foot for one day — 646,272 United States gallons. 
1 second-foot — about one acre-inch per hour. 
1 acre-foot — 325,850 gallons. 
1,000,000 gallons — 3.07 acre-feet. 
1,000,000 cubic feet — 22.95 acre-feet. 
1,000,000 gallons per 24 hours — 1.55 second-feet. 
1 horse power — 550 foot-pounds per second. 
1 horse power — 76 kilogrammeters per second. 
1 horse power — 746 watts. 
1 horse power — 1 second-foot water falling 8.8 feet. 
1 second-foot falling 10 feet — 1.135 horse power. 
1 foot per second — 1.077 kilometers per hour. 
1 foot per second — 0.68 miles per hour. 
1 inch — 2.54 centimeters. 
1 foot — 0.3048 meters. 
1 yard — 0.9144 meters. 
1 mile — 1.60935 kilometers. 
1 square yard — 0.836 square meters. 
1 acre — 0.4047 hectares. 
1 square mile — 259 hectares. 
1 square mile = 2.59 square kilometers. 
1 cubic foot = 0.0283 cubic meters. 
1 cubic yard = 0.7646 cubic meters. 
1 gallon = 3.7854 liters. 
1 pound = 0.4536 kilograms. 
15 pounds per square inch. 
1 atmosphere = about | 1 ton per square foot. 
1 kilo per square centimeter. 
Acceleration of gravity = 32.16 feet per second. 
To change miles to inches on map: 
Scale 1: 125000, 1 mile = 0.50688 inches. Log. = 9.7049052. 
Scale 1:90000, 1 mile = 0.70400 inches. Log. = 9.8475727. 
Scale 1:62500, 1 mile = 1.01376 inches. Log. = 0.0059352. 
Scale 1:45000, 1 mile = 1.40800 inches. Log. = 0.1486027. 
To change log. of meters to log. of inches on map: 
Scale 1:125000 add 6.4982552. 
Scale 1:90000 add 6.6409228. 
Scale 1:62500 add 6.7992853. 
Scale 1:45000 add 6.9419528, 
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TABLE 40.— Ratios for customary map scales and the logarithm of each. 


Inches | Inches Miles Feet Meters | Feet 


Scale : per per 1,000 per per per per 
1to— | Decimal. | mite. |` feet. | inch. | inch. | inch. | inch. 
600 | 0.00166667 | 105.60 20. 000 0.00947 50 15.24 1.0 
7.2185 | 2.02366 1.30103 | 7.97634 | 1.69897 | 1.18299 


1,200 | 0.00083333 | 52.80 10. 000 0.01894 100 30.48 2.0 à 
6.92082 | 1.72263 | 1.00000 | 8.27737 | 2.00000 | 1.48402 


2,400 | 0.00041667 | 26.40 | 5.000 | 0.03788 | 200 60.96 | 4.0 
6.61979 | 1.42160 | 0.69897 | 8.57840 | 2.30103 | 1.78505 
2,500 | 0.00040000 | 25.344 | 4.800 | 0.03946 | 208.3) 63.50) 4.2 
6.60206 | 1.40388 | 0.68124 | 8.59012 | 2.31876 | 1.80277 
4,800 | 0.00020833 | 13.20 | 2.500 | 0.07576 | 400 | 121.9 | 8.0 
6.31876 | 1.12057 | 0.39794 | 8.87943 | 2.60206 | 2.08608 j 
5,280 | 0.00018940 | 12.000 | 2.273 | 0.08333| 440 | 1341 | 8.8 
6.27737 | 1.07918 | 0.35655 | 8.92082 | 2.64345 | 2.12747 
10,000 | 0.00010000 | 6.336 | 1.200 | 0.15783 | 833.3) 254.0 | 16.7 
6.00000 | 0.80182 | 0.07918 | 9.19818 | 2.92082 | 2.40484 
12,000 | 0.00008333 | 5.280 | 1.000 | 0.18039 | 1,000 304.8 | 20.0 
5.92082 | 0.72263 | 1.00000 | 9.27737 | 3.00000 | 1.48402 
15,000 | 0.00006667 | 4.224 | 0.800 | 0.23674 | 1,250 | 381.0 | 25.0 
5.82301 | 0.62572 | 9.90309 | 9.37428 | 3.09691| 2.58093 
21,120 |0.00004735 | 3.000 |- 0.5682 | 0.33333 | 1,700 | 436.4 | 35.2 
5.67531 | 0.47712 | 9.75449 | 9.52288 | 3.24551 | 2.72953 
31,680 | 0.00003157 | 2.000 | 0.3788| 0.50000} 2,040 | 804.7 | 52.8 
5.49921 | 0.30103 | 9.57839 | 9.69897 | 3.42100 | 2.90562 
45,000 | 0.00002222) 1.408 | 0.2607| 0.71023) 3,750 |1,143.0 | 75.0 
5.34679 | 0.14860 | 9.42597 | 9.85140 | 8.57403 | 3.05805 
48,000 | 0.00002083 | 1.320 | 0.2500) 0.75758 | 4,000 |1,219.2 | 80.0 
5.31876 | 0.12057 | 9.39794 | 9.87943 | 3.60206 | 3.08608 
62,500 | 0.00001600 | 1.014 | 0.1920| 0.98643 | 5,208.3 | 1,587.5 | 104.2 
5.20412 | 0.00594 | 9.28330 | 9.99406 | 3.71670 | 3.20071 
63,360 | 0.00001578 | 1.000 | 0.1304] 1.00000| 5,280 |1,609.3 | 105.6 
5.19818 | 0.00000 | 9.27737 | 0.00000 | 3.72263 | 3.20665 


90,000 | 0.00001111 0.7040 0. 1333 1.4205 | 7,500 2,286.0 | 150.0 
5.04576 | 9.84757 | 9.12494 | 0.15243 | 3.87506 | 3.35908 


96,000 | 0. 00001042 0. 6600 0.1250 1.5152 | 8,000 2,438.4 | 160.0 
5.01773 | 9.81954 | 9.09691 | 0.18046 | 3.90309 | 3.38711 


125,000 | 0.00000800 0. 5069 0.0960 1.9729 | 10,416.7 | 3,175.0 | 208.3 
4.90309 | 9.70491 | 8.98227 | 0.29509 | 4.01773 | 3.50174 


126,720 | 0.00000789 0. 5000 0.0947 2.0000 | 10,560 3,218.7 | 211.2 
4.89715 | 9.69897 | 8.97634 | 0.30103 | 4.02366 | 3.50768 


192,000 | 0.00000521 0. 3300 0. 0625 3.0303 | 16,000 4,876.9 | 320.0 
4.71670 | 9.51851 | 8.79588 | 0.48149 | 4.20412 | 3.68814 

250,000 | 0. 00000400 0.2534 0. 0480 3.9457 | 20,833.3 | 6,350.0 | 416.7 
4.60206 | 9.40388 | 8.68124 | 0.59612] 4.31876 | 3.80277 


253,440 | 0. 00000395 0.2500 0.0473 4.000 | 21,120.0 | 6,437.4 | 422.4 
4.59612 | 9.39794 | 8.67531) 0.60206 | 4.32469 | 3.80871 


380, 160 | 0. 00000263 0. 1667 0.0316 6.000 | 31,680.0 | 9,656.1 | 633.6 
4.42003 | 9.22185 | 8.49921 | 0.77815 | 4.50079 | 3.98480 


500, 000 | 0. 00000200 0. 1267 0.0240 7.8914 | 41,666. 7 |12,700 833.3 
4.30103 | 9.10285 | 8.38021 | 0.89715 | 4.61979 | 4, 103. 80 


506, 880 | 0.00000197 0.1250 | 0.02368 8.0000 | 42,240 112,875 844.8 
4.29510 | 9.09691 | 8.37428 | 0.90309 | 4.62572 | 4.10974 


1,000,000 | 0.00000100 | 0.06336 | 0.0120 15.783 | 83,333.3 |25,400 1,666.7 
4.00000 | 8.80182 | 8.07918 | 1.19818 | 4.92082 | 4. 40583 


In the formulas given below for each column, N represents the number in the left- 


hand column. 
The logarithms for the six central columns of the table are in all cases written 


below the corresponding numbers. 


1 63,360 | 12,000 N N N N 
NN NN 


63,360 12 39.37 600 
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BASE LINE COMPUTATIONS FOR STEEL TAPE 
MEASURES. 


Correction for sag, always negative; let 
n=number of sections into which each tape length is divided 
by its supports. 
l=]length of each section; ordinarily this should be 50 feet. 
1 -— weight of tape per unit of length; found by dividing the 
weight of whole tape in pounds by the length in feet. 
t— tension, which should be 20 pounds for Geological Survey 
lines 
nl. (wl)? 
24X 1 


then the correction for each tape length — — 


Correction for slope, always negative; let 
h= difference in height between the ends of a long tape or 
between the ends of a line having a uniform slope 
l=length of the line or tape 
then the correction — A or the corrected length = yP =? 
Reduction to sea level, always negative; let 
L=length of line 
H= average height above sea level, 
R — radius of curvature of the earth for the mean latitude and 
azimuth of the line 
then the correction — AF 
An average value of log R in meters for the United States and for a 
base measured along a meridian line would be 6.80357, and for a line 
measured along a parallel 6.80530. 
An exact value for log R for meridional lines can be derived from 
the B geodetic coordinate factor; thus, 
1 
log R=% log sin 1” 
For east and west lines the fourth place of decimals of the log 
' found should be increased by about one-third the colatitude in 
degrees. 
See Coast and Geodetie Survey report for 1876 (p. 386), for log of 
R in meters for various latitudes and azimuths. 
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ERRORS IN ELEVATIONS WHICH RESULT FROM INAC- 
CURATE DETERMINATIONS OF DISTANCES ON STEEP 
SLOPES. 


[The assumed error in distance is taken as 0.001 mile or 5.28 feet.) 


Vertical 


angle. Error. 
æ Feet. 
1b 1 0.1 
10 43 1 
20 45 2 
29 36 3 
37 09 4 
43 26 5 
45 5. 28 


ERRORS IN LEVELING. 


The errors in platted directions, or in horizontal angles measured 
with a transit, due to faulty leveling of the instrument, are as follows: 


Maximum error 


Error in r : 
η in horizontal 
leveling. angle. 
o o 1 
1 0 16 
2 1 03 
3 2 21 
4 4 12 
5 6 33 
10 26 19 


ERRORS IN PLUMBING RODS. 


A 12-foot leveling rod inclined 44 minutes from the vertical is 1.86 
inches out of plumb and the resulting error in reading is 0.001 foot. 


|? 


0 00 NI En MO 
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Comparison of Centigrade and Fahrenheit degrees. 


9, 5(9F.—32 
(1) °F.=5°C.+32. (2) °C. LUE 

F. C. F. C. F. C. F. C. F. C. 
32.0 38 3 7 152 | 305.6 || 190 
33.8 39 ^ 77 153 | 307.4 || 191 
35.6 40 A 78 154 309.2 || 192 
37.4 41 5. 79 155 | 311.0 || 193 
39.2 42 > 80 156 312.8 || 194 
41.0 43 5 81 157 | 314.6 || 195 
42.8 44 " 82 158 | 316.4 || 196 
44.6 45 3 83 159 | 318.2 || 197 
46.4 46 d 84 160 | 320.0 || 198 
48.2 47 .6 85 161 321. 8 || 199 
50.0 48 5 86 162| 323.6 || 200 
51.8 49 20. 87 163 | 325.4 || 201 
53.6 50 22. 88 164 327. 2 || 202 
55.4 51 23. 89 165 | 329.0 || 203 
57.2 52 25. 90 166 | 330. 8 || 204 
59.0 53 4 91 167 32. 6 || 205 
60.8 54 29. 92 168 .4 || 206 

2.6 55 á 93 169 .2 || 207 
64.4 56 32. 94 170 .0 || 208 
66.2 57 34. 95 171 9.8 || 209 
68.0 58 36. 96 172 .6 || 210 
69.8 59 8. 97 173 .4 || 220 
71.6 60 i 98 174 5.2 || 230 
73.4 61 - 99 175 .0 || 240 
75.2 62 3. 100 176 . 8 || 250 
71.0 63 x 101 177 50. 6 || 260 
78.8 64 147.2 || 102 178 52.4 || 270 
80.6 65 149.0 || 103 179 354.2 || 280 
82.4 66 | 150.8 || 104 180 | 356.0 || 290 
84.2 67 152.6 || 105 181 | 357.8 || 300 
86.0 68 | 154.4 || 106 182 | 359.6 || 350 
87.8 69 156.2 || 107 183 | 361.4 || 400 
89.6 70 | 158.0 || 108 184 | 363.2 || 450 
91.4 Τι 159.8 || 109 185 | 365.0 || 500 
93.2 2| 161.6 | 110 156 | 366.8 || 550 
95.0 73 | 163.4 | 111 187 | 368.6 |! 600 
96.8 74 165.2 || 112 188 | 370.4 || 650 
98.6 75 | 167.0 || 113 189| 372.2 || 700 
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CONSTANTS. 
Log. 
Basis of natural logarithms. ................... e—2. 7182818285 0. 4342944819 
Modulus of Briggs’s logarithms... ........... m=0. 4342944819 9. 6377843113—10 
Radius of the circle in seconds................ r— 206264. 8062 5. 3144251332 
Radius of the circle in minutes. ............. r= 9437. 746077 3. 5362738828 
Radius of the circle in degrees................ r= 57.2957795 1. 7581226324 
Circumference of the circle in seconds. .......... 1296000 6. 1126050015 
Circumference of the circle in minutes........... 21600 4. 3344537512 
Circumference of the circle in degrees. .......... 360 2. 5563025008 
Circumference of the circle for the diameter....— 1 0. 0000000000 


--8. 1415926536 0. 4971498727 
ASTRONOMICAL CONSTANTS (HARKNESS). 


Sidereal year—365. 256 357 8 mean solar days. 
Sidereal day —23^ 567 4.5 100 mean solar time. 
Mean solar day —24^ 37 56.5 546 sidereal time. 
Mean distance of the earth from the sun—92 800 000 miles. 


PHYSICAL CONSTANTS. 


Velocity of light (Harkness)—186 337 miles per second —299 878 km. per second. 
Velocity of sound through dry air—1090./14-0. 00367 {5 C. feet per second. 


LINEAR EXPANSIONS OF PRINCIPAL METALS IN 
MICRONS PER METER (OR MILLIONTHS PER UNIT 


LENGTH). 
Expansion | Expansion 
Name of metal. per per 
degree C. degree F. 
ως ενος EE 20 11.1 
Lt αι a ass a s ADMIRER 19 10. 5 
Cop per Se SE du ERU 17 9.4 
Glass KOS ke HOUR ET S ooo E EEN 9 0 
Gold KE. 15 8.3 
Ἴτου Cat ες ος ες REE ere IE Ee il 6.1 
Irons wrought e e Se 12 6.7 ᾗ 
Lead 32 gece ee ER OO τον απο ir teke 28 15.5 
Nickel-steel i St ον e dani 0 0.0 
Platinum oe 592259082095 PE e e eer 5.0 
Platinum-iridinni E 8T 4.8 í 
Silver= A dE 19 10.5 
Steel, πασά......---------------------------------- 12 6. 7 
Steel? soli MEM uc Cc eM IE. 11 6.1 
Mino cO A HC TU EET ORËS Sh πιο ane 19 10.5 
VAM TEE A A ËR RE HEU UG ESOS E 29 16.1 
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GEOGRAPHIC TABLES AND FORMULAS. 


00001 
£F 06 
98'06 
62 os 
148 
ΣΙ 08 
13 8), 
0067 
GAP 
9829 
66 9 
TZ 09 
FILS 
18638 
0006 
EP OF 
980} 
6666 
Leg 
WA 
ἑ5 86 
00*66 
ΣΥ Τό 
9821 
66 YI 
Lo 
PUL 
195 


0018 


21$ 


29$ 


00°09 
98°19 
Log 
LG'€8 
ep 16 
62 '6P 
PIZP 
00 'SP 
98'6F 
TL'OP 
LG'SE 
8} 06 
63 TË 
PLE 
0006 
98/6 
TL "SZ 
LOSS 
EPIC 
Got 
YII 
00°ST 
9861 
TL'0I 
19'8 

EF "9 

66 Ῥ 

FLT 


09$ 


00°0¢ 00 'SP 00*0F 
(KO? DEER Je se 
EF OF 61 Τρ PILE 
POPP ST'OF 1456 
98 ΟΡ 45 86 66 T£ 
LO TË 9696 98 TË 
6666 9656 EP TË 
0526 5, ες 00 ος 
He ΤΙ σε ἑ4 86 
£68 pG 05 HL IS 
Τσε £6'86 12 ες 
9606 σε 18 62 FS 
4586 U ες 98 "32 
6496 TI Pë EP "IC 
00 Sz 06 "22 00702 
12 "82 68 ος OK 
EP 1S 63 “61 ΤΤ 11 
T9'6I 89°LT Let 
9821 L0'9T 68 PI 
20°9T 9} FT 9861 
66 TI 98ST EF TI 
RA? ας 41 00 0τ 
(Nu? 196 ἑ4 8 
668 ΡΟ 8 VK 
PI ER Ὁ Lg 
DEG 28 66°F 
Jee 168 98'6 
64 19 ΣΕΤ 
058 ots DS 


0056 mee Joo:oz over mer mt ους foort [8 
ο) ΕΕ Has  |scer Jeer os (6291 eer Ion Por 
0628 Tee |2981 | |1ΖῸΙ |srer |osr eger 96 
CZ TË zegg Joszi )osor ]Ζ09Ι [ο Iesst  |6t'er 
00°08 ele [PEZE (8291 (est [145 [τε |z 
DK reog (eror [tost (sy (968 (prer Jese 
0€ "LC $9 61 Let £6 PI FI ΤΙ DEET LS στ SLITI 
Gem Φ [over (eg Jose |erzr joo sæti 
me Sen (ge Josa (era (eti [το 
HAC weer (esa | ier (seti [980 | st-or 
mess | 6601 οι τσ Jeti |5ΘῸΓ | οσο | 796 
εσἹς |Ο σι Leen Jesor [zeot | 146 11°6 
om  |FLZI Iert Jett Logo Iso ἰ146 716 108 
eist | 20'9T STOL | $96 TI '6 1978 T0'8 
05: — | 00'ST 096 006 ms 008 Ka 
€6'9I 66 ΕΤ ζ8 8 958 682 EF’ 96'9 
met — | 98-51 PUR UL ei 9879 $9 
gtt (6211 mi 10°2 89°9 δζ Ὁ 68°¢ 
met Jm | £6'8 PLL 6279 ΠῚ 1039 Uz geg 
geit | $976 £0'8 era TI'9 δι Ὢ me Dës 28°F 
000E  |2€'8 PL Lë ΠῚ pe 08 24Ῥ 66°F 
SE Gi ος Ὁ 0018 SE 00” ος 3 00 ο) ς 
063 e 98" EK 108 986 ρε ere Të E 
gen ge's ot 14:6 δες Gë 70.6 986 592 
00.9 ER 146 PER τς Ra Erë Gë PUE 
HAE: Te ER τις POE E Eet TËT 19 
DC PI 6L°T ΕΡΤ 9ς τ GI 165 I PET 20'1 
Eh LOT 660 1.0 8970 7970 1970 120 Τα Ὁ 

ορ 058 ees ozs 618 STS DG 918 ος 

“skep 87 Jo NOW 


oan suouopaf so “yruou ayy Aq szuaufing 


"SI LVL, AUVIVS 


007001 00 "SL 
69'96 : |1ΡΌΔ 
OT 6 ES "69 
9968 Fl 29 
18 98 99 79 
94 σ8 40:09 
TË '62 8h "66 
98 “SZ 06 "99 
Tb OL Ie τα 
26°89 σι Τα 
8559 ΣΙ 6} 
10:59 99-9} 
GR 16 EP 
414 86 ΤΡ 
σὲ τς GL'SE 
56 ΒΡ 12 98 
58 Pr GK? 
86. ΤΡ 80 TË 
5628 Gp 86 
SP ῬΕ 986 
GANG 88 '€G 
6826 69'06 
ΤΙ τς OT'SI 
6906 24 ΟἹ 
ΡΟ ΔΙ 50751 
61151 Τ5 OT 
PE ὉΤ GN: 

06'9 LT'G 

SES οςσ 


E oe Sas 
ONO tes 


τὴ 
H 
D 
E 
E 
© 
F 
A 
Z 
< 
ZS 
= 
£a 
τὶ 
ΕΗ 
o 
Hn 
H 
5. 
4 
pë 
D 
e 
H 
© 


ses 058 568 


“sep 62 Jo not 


*penumnuo,)—o024212 $uo1]904f 40 “yyuow ayy Aq syuauling 
"penunuo)— S W'IS ViL AUVIVS 


385 
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S and T, formula for using 
Salary, monthly, portions of, for fractions of a 


Sines, natural 

Slopes, steep, errors in elevations on 

Sphericalexcess, log m for computing.......-- 

Stadia readings, horizontal distances and 
elevations from 

Statute miles and kilometers, interconversion 


Tangents to a parallel, offsets and azimuths.. 


INDEX. 
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Tape measures, base-line computations for . - 
Three-point problem 
graphic solution of.. 
Time, mean, into sidereal time, conversion of. 
sidereal, into mean time, conversion of... 
Time into arc, conversion of 
Triangle, finding the angles of, when three 
sides are given 
Triangles, solution of 
United States into metric measures, conver- 


Wheel revolutions into hundredths of a mile, 
conversion of 
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